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Twenty-four Boston Buildings Included within Station Site. 



The Oreat Train Shed, 602 Feet Long by 670 Feet Wide— Twenty-eight Tracks. 
Total Area of Train Shed and Headhouse Site, 13 Acres, 
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Subinray for Suburban Tracks, and the Power Buildings. 




Main Waiting Room, 65 Feet by 225 Feet. 



The "Midway" between Waiting Rooms and Tracks. 




View of the Tracks, Signal Bridges, and Train Shed from the Yard, 
TH£ NEW BOSTON TESHIITAL STATION.— [See page 31.] 
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THE IDEAL SMOKELESS POWDEB. 

Great as are the advantages of the best forms of 
nitroglycerine and guncotton smokeless powder, there 
is not one of them that can be called an ideal powder. 
They all suffer from an inherent and ineradicable de- 
fect, due to the presence of the nitroglycerine and the 
fact that its explosive qualities are affected by changes 
of temperature. The best of these powders might be 
considered ideal explosives, provided they were always 
used at exactly the right temperature ; but they never 
or rarely ever are. 

When it is stated that 19"5 pounds of cordite fired 
liehind a 100-pound projectile in a 50-caliber 6-inch 
gun will produce a muzzle velocity of 2,043 feet a second, 
the statement is not altogether complete ; since one of 
the elements effecting these results has been omitted — 
or rather, it is supposed to be understood. Strictly 
speaking, these results can only be obtained if the 
powder at the moment of firing is at the normal tem- 
perature of the atmosphere. If its temperature is 
lowei-, as it would be in the Arctic regions, the velocity 
will be lower, and if it should be higher, as during an 
engagement iu the tropics, the velocity will be higher. 
Now between these extremes of cold and heat there 
will be a difference of velocity which will interfere 
with the accuracy of the gun ; for the sights are ad- 
justed for the velocities due to the powder when fired 
at normal temperatures. 

The pressures, moreover, are even more liable to 
change than the velocities. It frequently happens 
that a gun becomes quite hot fi-om firing or froiu 
being exposed to the rays of the sun. While in this 
heated condition a charge may be inserted and, for 
some reason, allowed to remain for some length of 
time in the chamber before being fired. The heat of 
the gun is imparted to the powder, and in this heated 
condition it is liable to produce abnormally high pi'es- 
sures, and may even detonate and destroy the weapon. 
It is a fact that in some makes of machine guns se- 
rious accidents have resulted from leaving the piece 
loaded for a few minutes when the gun was over- 
heated. 

These troubles are entirely due to the nitroglycer- 
ine, and they ai-e inseparable from any powders that 
include this powerful agent as one of the constitu- 
ents. 

For these reasons several of the European nations 
have always opposed the use of nitroglycerine in any 
form, and a vast amount of experimental work has 
been done in the hope of producing a smokeless pow- 
der that should contain none of this explosive. We 
are reliably informed that a certain Austrian chemist, 
who is considered to be the greatest European expert 
on high explosives, has at last produced a smokeless 
powder which is entirely free from the defects alluded 
to anid is as safe and reliable as the oljl black powder. 
It contains no nitroglycerine and it is affected very lit- 
tle by overheating. It is not only very effective, but 
it can be nianufactured much more cheaply than 
smokeless powder of the ordinary type. 

Our informant, who is perhaps the most noted ex- 
pert in rapid-fii-e weapons in Europe, states that the 
discovery has produced a sensation in naval and mili- 
tary circles, and that great expectations are entertained 
regarding the new explosive, regarding which particu- 
lars will be made public early in the year. 



was the intention to subject the weapon to three hun- 
dred rounds in all. These tests are commenced at the 
standard firing pressure used in the army guns of 
37,000 pounds to the square inch, but before they are 
over it frequently happens that the pressures rise far 
above this figure, in some cases exi'eeding it by over 
100 per cent. When a gun has stood three hundred 
rounds, during which the pressure may have risen as 
high as 82.858 pounds, as actually occuived in the case 
of the Brown wire gun, the ordnance experts do not 
hesitate to pass it as being perfectly satisfactory, as 
far as danger of ruptui-e is concerned. 

The Gatling gun had already re.sisted Ave rounds 
with oi'dinary charges in its first trials. During the 
second series of trials, which took place on January 4, 
ten rounds were fired with the same charges and pres- 
sures of about 37.000 pounds. At the tenth I'ouiid of 
the series, or the fifteenth round for the gun, it failed 
completely, and is described as flying into many frag- 
ments. 

On being interviewed. Dr. Gatling stated that the 
failure did not surprise him, because he was aware 
that there was a mishap at one stage of the manufac- 
ture. He avers that tests of the metal of the gun 
showed that the breech was considerably weaker than 
the muzzle of the gun, the defect being due to the fact 
that the breecli was subjected to a high temperature 
for three days longer thari it should have been. As a 
result, the strength of the breech compared with the 
muzzle was about as six to ten, the metal at tlie 
muzzle representing the strength which was designed 
to be secured for the whole gun. 

If these are the facts, though we confess the state- 
ment needs elucidation, it is greatly to be regi'etted that 
the weapon was not rejected and another cast. Every 
one, and none more than ordnance officers, is anxious 
to know the exact possibilities of oast ordnance. The 
present failure, notwithstanding the alleged mis- 
hap in the manufacture, will tend to strengthen the 
prejudice which undoubtedly exists against the type. 



a column or more of each issue to this form of instruc- 
tion under the head of " Notes and Queries ;" and by 
this medium and by letter some 5,000 items of informa- 
tion emanate from this office alone each year. 

This method of conveying information is practiced 
in some degree by other journals throughout the coun- 
try, and it is probable that the items thus secured by 
correspondence exceed in themselves and far exceed in 
the numbers of their readei-s those that would pass to 
and fro in a system of correspondence between indi- 
viduals. 

At the same time we fully realize that information 
by correspondence through the press is of a national 
and tlierefore somewhat local character ; whereas Mr. 
Shishkov's scheme is formed on the broadest interna- 
tional lines. 



FAILTTBE OF THE OATLINO CAST-STEEL OUN. 
The idea that a cast-steel gun can be produced which 
will have the same ratio of energy to weight of gun as 
the hooped or wire-wound gun, and stand the test of 
continued firing, dies hard. The latest attempt to 
work out a proposition which our ai'tillery experts re 
gard as, in the nature of things, impossible was em- 
bodied in the 8-inch cast-steel gun of Dr. Gatling. for 
the construction of which Congress appropriated 
140.000. As we noted in a recent issue (he (jun was 
duly constructed according to the inventor'g ap«Giflca- 
tions and sent to the Sandy Hook provinfr-ground to 
be tested. A sum of $18,600 was allotted by the Board 
of Ordnance and Fortification for this purpose, and it 



EDUCATION BT CORBESFONDENCE. 

Elsewhere in our columns will be found a letter from 
a Russian correspondent, Mr. N. A. Shishkov, giving 
the rough outline of a new scheme of education which 
lie desires to bring prominently into public notice, 
with a view to its general circulation and discussion. 
The writer will doubtless be remembered by many of 
our readers as the author of an article (•' The Horrors 
of Hunger") describing the great famine in Russia, 
which appeai-ed in the Nineteenth Century in 1892, and 
was largely instrumental '" arousing the practical 
sympathy which was shown both in this country and 
Europe with the distressed Russian peasantry. Speak- 
ing broadly of the pi-oposed scheme, without considera- 
tion of the difBeultiesof organization and detail which 
would be encountered in carrying it out, we think the 
spiiit and purpose of Mr. Shishkov's ideas are to be com- 
mended. Work along somewhat the same lines has 
been started in this country in the schools and colleges 
of correspondence, which have proved to be so success- 
ful, and though their organization differs in important 
particulars from the present proposal, they are so near- 
ly allied to it in principle as to afford reason to expect 
that education by correspondence, if carried out on an 
international scale, might, by the valuable benefits 
conferi-ed, commend itself to univei'sal favor. 

The first and obvious question that will suggest itself 
to the average overworked and brain-weary citizen in 
this utilitarian age is : How could any one be expected 
without adequate compensation to devote valuable 
time to answering the many questions which such a 
scheme might bring? To the commercial mind, the ob- 
jection is a serious one, and does violence to the trading 
instincts of an age which has a way of demanding 
quid pro quo in all the ventures or occupations of life. 

To which it is sufficient to reply that it requires a 
broad intelligence, a liberal mind, and a progressive 
spii'it to appreciate the actual benefits — should it prove 
to be practical — of all such schemes as that outlined by 
Mr. Shishkov. 

Another and perhaps more serious difBculty would 
be that of diversity of language; for. unless the sources 
of income of the association were more fruitful than we 
think those suggested by our correspondent would 
prove to be, it would be impossible to maintain any- 
thing like the corps of translators that would be nec- 
essary to cope with an international correspondence of 
the magnitude which this association would presuma- 
bly carry on. On th« other hand, it is probable that 
one of the best results of the undertaking would be 
that it would greatly stimulate the mutual study of 
the three great languages, English, French, and Ger- 
man, adopted for the uses of the association. 

It will, moreover, suggest itself to our readers that 
the need for such a medium of information is probably 
more apparent in the great country to which our corre- 
spondent belongs than in some others. Speaking for 
the United' States, we can say that, in addition to the 
schools of correspondence above mentioned, there is a 
splendid field for the mutual exchange of information 
afforded by the press of the country. In the half century 
of its existence the Scientific American has devoted 



NEW SUSPENSION BBIDGE AT NIAGABA. 

During the next three montlis a lai-ge force of men 
will be at work erecting a new suspension bridge across 
the Niagai-a River, a short distance above the village 
of Lewiston, on the New York side, and the village of 
Queenston, Ont., on the Canadian side. This bridge 
is to be built by the New Jersey Steel and Iron Com- 
pany for the Lewiston Connecting Bridge Company 
and the Queenston Heights Bridge Company. The 
consulting engineer is L. L. Buck and the engineer 
R. S. Buck. James Stewart & Company had the con- 
tract for the substructure, which is about completed. 

The location of the bridge will be on the site of a 
suspension bi-idge erected in 1850-51, and will adhere 
pi-etty closely to the lines of the old bridge, which was 
wrecked by a hurricane on February 1, 1864, and never 
since rebuilt, because of the fact that it was an un- 
profitable investment. As the great suspension bridges 
which stood further up the gorge have given place to 
new steel ai-ches, this suspension bridge will be the 
only structui-e of the kind spanning the Niagara. 
The cable span of the new bridge will be 1,040 feet 
and the span of the stiffening truss 800 feet. From 
center to center of trusses the width will be 28 feet 
clear and the roadway will have a clear width of 25 feet. 
The ver.sed sine of the cables will be 87 feet and the 
height of the susperstructure above high water mark 
will be 65 feet. The height of the bridge above the 
tracks of tlie Niagara Falls & Lewiston Electric Road 
will be about 15 feet. The stiffening truss will extend 
about 4 feet above the floor and the only railing will 
be light strips of iron flats reinforced by oak half 
rounds. The floor will be of 2 inch oak plank 
laid crosswise. A single track for trolley cars will be 
laid through the center, the width of the bridge afford- 
ing ample room for vehicles to pass on either side of 
the track. There will be no walk for pedestrians, as 
the point of the bridge's location is such that there is 
not likely to be much travel on foot. 

The towers for the bridge have been completed, and 
are four in number, two on each side of the river. The 
towers on the New York side have a height of 26 feet, 
bases of 13 feet square, and they are located 28 feet 
back from the edge of the bluff. The towers on the 
Canadian side have a height of 18 feet, with bases 12 
feet square, and are located 15 feet back from the edge 
of the bluff, the ledge on the Canadian side being 
more firm than on the New York side. In the construc- 
tion of these towers it was found possible to use a great 
part of the old towers in tlie new bases, and the old 
inscription stones of the towers on both sides of the 
river were preserved and have place in the new towers. 
The new stone used in the towers on the New York 
side came from the Buffalo quarries, and that in the 
Canadian towers from the Queenston, Ont., quarries. 

Four cables will form the main support of the bridge. 
Each of these cables will be composed of fourteen 2i{ 
inch galvanized cast steel wire ropes. Thesecables once 
formed apart of the old suspension bridge that stood 
close to the falls, and which was taken down in the 
early part of last year. The span of the upper suspen- 
sion bridge was so great and the anchorages so far 
back from the towers that it has been found possible 
to cut the old cables in half, and thus use them on the 
shorter span of this new bridge at Lewiston. How- 
ever, when so cut they are hardly long enough to fill 
out the entire span and reach back to the anchorages, 
and for this reason about 75 feet at each end of the 
cable span will be made up of eye-bars. The cables 
will be anchored in solid rock about 150 feet back froni- 
the towers, the shafts to be filled with concrete. Tlie 
suspended span will be connected to the river banks 
by two approach spans, the one on the New York side 
to be 34 feet 6 inches long and the one on the Canadian 
side to have a length of 19 feet 6 inches. 

On each side of the river the bridge will have long 
approaches on which double tracks will be laid for 
electric cars passing on and off the bridge. These ap- 
proaches are about 25 feet wide, and the one on the 
Canadian side is about 1,000 feet long and the one on 
the New ^ork side abouc 800 feet long. Both ap- 
proaches have face walls to prevent the native slialo 
disintegrating under the weather. The approach wall 
on the New York side runs close beside the tracks of 
the Niagara Falls & Lewiston Electric Road. Its 
highest part is about 19 feet, and for 660 feet it drips 
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at a 1 per cent grade and then for 200 feet at a 2 
per cent grade. The high part is laid in cement and 
the remainder is laid dry. These approach walls form 
the bridge landings. It is expected that the Niagara 
Palls & Lewiston Road will connect its tracks with the 
bridge on the New York side and the Niagara Falls 
Park & River Railway with the bridge at the Cana- 
dian end. This will make It possible for passengers to 
travel around the beautiful gorge without leaving 
their seats in the electric cars. Starting from the New 
York State Reservation, the trip would consist of cross- 
ing the river over the magnificent new upper steel 
arch in a car of the Niagara Palls Park & River Road ; 
passing down that line along the top of the high 
l)ank on the Canadian side to Queenston, there cross- 
ing on the new suspension bridge to the New York 
side, where the tracks of the Niagara Palls & Lewiston 
Road would be taken back along the water's edge and 
up the bank to the point of starting, thus allowing 
passengers to view the river and banks from above 
and below, all forming a most delightful trip. 

The capacity of the new suspension bridge is to be 
such that it will accommodate the heaviest of trolley 
cars, together with a uniformly distributed load of 40 
pounds to the square foot over the entire structure. 
About 800 tons of metal will be used in its construction, 
and the cables will weigh about 200 tona Connection 
between the cliffs will soon be made, and after the 
cables are strung, the work of erecting the superstruc- 
ture will start at the New York State end and progress 
rapidly until the river is spanned. It is expected that 
the superstructure can be thrown across the river in 
sixty days, so that the bridge will be ready for travel 

next summer. 

i^ < » > ♦ 

THE GBOWTH OF OVB OIL TBADE. 

BY WILLIAM GILBERT IRWIN. 

In the oil regions there always has existed and always 
will exist a speculative fever. The risks, the possibili- 
ties, the ebb and flow of fortunes, the periodic frenzies 
and the fluctuating prices of the product all add to the 
romance and interest of the oil fields, and help them to 
create their own atmosphere. 

The story of the rise of this great industry has an 
absorbing interest. During the last half century hun- 
dreds of millions of dollars have been expended in 
opening this vast dormant source of wealth. 

The latest available statistics (for 1896) place our 
annual production of petroleum at 60.960,361 barrels. 
The foreign product for the same year was 47,552,886 
barrels, which makes a grand total production of 108,- 
512,947 barrels. The value of this product is upward 
of one hundred million dollars, and after having passed 
through the refining processes and the complex pro- 
cesses of modern chemistry, this crude oil represents a 
myriad of diversified finished products of industry and 
its total value is enormous. 

Like other similar branches of trade, all this vastness 
has sprung from the work of some farseeing genius 
and the work of some few pioneers who lived in the 
van of theirtime. Northwestern Pennsylvania can well 
claim the honor for the inauguration of the oil trade, 
and 1849 was the year of its birth. The existence of 
oil in Northwestern Pennsylvania and Western New 
York was known to the Indians from the earliest days. 
When first the Prench came to this region they were 
shown the oil springs, and the earliest English settlers 
were aware of the presence of those on Oil Creek. In 
the year 1819 the presence of petroleum 'was rioticed 
in salt wells sunk along the Ohio. In the early days 
of the century a few gallons were occasionally gathered 
from the surface of springs and taken to Pittsburg by 
the lumbermen with their rafts, and the product be- 
came widely known under such names as "Seneca oil," 
"British oil," "Genesee oil," etc. In the early forties 
Samuel Kier began the preparation and sale of the oil, 
and, bottled and prepared for medical purposes, it at- 
tained a wide sale. His supply was obtained from an 
old salt well at Salina, on the Kiskiminetas. 

But as yet the product had no real commercial value. 
The crude oil was not fit for lighting purposes on ac- 
count of its dark smoke, and its use for heating pur- 
poses was also impossible. As a lubricant it was used 
only in a small way. The first lease of oil lands, with 
a view to putting down an oil well, ever made in this 
country, was that of a tract containing an old oil 
spring, located in Cherrytree Township, Venango Coun- 
ty, Pa., and it was made by J. D. Angler to Brewer, 
Watson & Company, in the year 1853. The lease was 
for five years. 

But this venture was not destined to have an immedi- 
ate success. In 1854 Dr. P. B. Brewer, a son of the senior 
member of this pioneer oil firm, went to Hanover, Mass., 
taking with him a bottle of the oil for medicinal pur- 
poses. There Dr. Brewer presented the oil to his rel- 
ative. Prof. Crosby, of Dartmouth College, and shortly 
afterward it came to the notice of George H. Bissell, 
a New York lawyer. A visit to the spring was the re- 
sult, and Bissell and his partner, Jonathan G. Eve- 
leth, purchased from Watson, Brewer & Company 105 
acres of the land they had leased. In the same year 
(1854) the Pennsylvania Rock Oil Company wa.s incor- 
porated under the laws of the State of New York, 



but, owing to legal complications and the prostration 
of the money markets, which had taken up the stock, 
the project was delayed for several yeara 

Up to this time the idea of boring for oil had not 
been thought of; but in 1856, when Bifsell went to 
see Kier. and learned that his preparation was ob- 
tained from a salt well. 400 feet deep, the idea at once 
came to his mind, and in 1858 Edward Drake, a stock- 
holder in the Pennsylvania Rock Oil Company, was 
engaged to drill a well. In the meanwhile, the Penn- 
sylvania Rock Oil Company was succeeded by the 
Seneca Oil Company, of which concern Drake became 
president. 

Saturday, August 28, 1859, is a day justly celebrated 
in oil country history, for on that day oil was struck 
in the Drake well at a depth of 70 feet Two days 
later the well was producing 20 bairels per day. This 
was the beginning of the oil excitement, the his- 
tory of which has scarce a parallel in history. The 
story that oil was being pumped from the earth as 
freely as water was at first scouted, then accepted as a 
curious phenomenon, and finally it came to be believed 
as a fact. 

When it became known a little later that oil gushed 
from the earth of its own power by the hundreds of 
barrels, the excitement became a wild mania The de- 
sire to speculate in oil and oil lands became general. 
The sober farmer who received fabulous prices for his 
poor farm joined in the frenzy. Fortunes of gigantic 
proportions were won and lost in a short space of 
time. 

Titusville grew in a few weeks from a town of 100 peo- 
ple to a city of 15,000. The region of the oil excitement 
extended rapidly, until nearly the entire Northwestern 
Pennsylvania was one vast oil field. ' Everywhere towns 
and cities sprang up as if by magic. While hundreds 
of these were mushroomlike and have long ago been 
effaced from the earth, others were stable and remain 
to this day as memorials to the rise of this great indus- 
try. In time great oil fields were opened up close to 
Pittsburg. Then the Washington and Greene County 
fields in Southwestern Pennsylvania were brought in, 
and later the West Virginia fields were opened up. 
The Lima field of Ohio and the fields of Indiana in 
their turn were opened up, and other States joined in 
the procession. 

For over a quarter of a century from the time of its 
opening the New York and Pennsylvania region of the 
Appalachian field stood alone in the production of 
petroleum, and there was not a producing oil well out- 
side the Appalachian field until the opening of the 
Lima field, begun in the year 1885. In 1849 about 
2,000 barrels of oil were produced about Titusville, 
Pennsylvania. The production of that region in the 
year 1860 was 500,000 barrels, and ten years later Penn- 
sylvania was producing upward of 5,000,000 barrels 
annually. The production of the New York and Penn- 
sylvania region in the year 1880 was 26,027,631 barrels, 
and in 1882, when this region produced 30,053,500 bar- 
rels, the climax was reached. The production of this 
region in 1890 was 28,458,208 barrels and in 1896 20,484,- 
421 barrels were produced. Titusville, Oil City, Frank- 
lin, Pithole, and other towns have successively been 
the center of this oil country, and ever since the first 
well was put down there has been a constant shifting 
of the center of the industry. Within the last decade 
the oil territory developed about Pittsburg and in 
Southwestern Pennsylvania has virtually made Pitts- 
burg the center of the oil business, and the develop- 
ment of the West -Virginia region has assisted Pitts- 
burg in retaining her mastery. 

While oil in considerable quantities was produced in 
West Virginia as early as 1875, it was not until the year 
1885 that the oil business in that mountain State was 
really begun in earnest. West Virginia's production in 
that year was 91,000 barrels. In 1890 that State pro- 
duced 492,578 barrels, and the next year the Sisterville 
region was brought in, and the production of that State 
was increased to 2,406,218 barrels, and the production 
for 1896 was 10,019,770 barrels. The Southern Ohio 
region, included in the Appalachian field, was an early 
oil-producing section. In 1880 it produced 38,490 bar- 
rels, and in 1885, when the Lima field was developed, 
Ohio produced 661,580 barrels. In 1890 Ohio produced 
16,124,656 barrels and in 1896 she led all other States, 
having a production in that year of 23,941,169 barrels. 
California produced oil as early a.s 1875. The Califor- 
nia field is located in the southern part of that State. 
Its production in 1880 was 40,552 barrels. In 1890 Cali- 
fornia produced 307,360 barrels and in 1896 its production 
was 1,252,777 barrela The first recorded production of 
the Colorado field was in 1897, when the production was 
76,295 barrels. In 1890 that mountain State produced 
368,842 barrels. Its production in 1892 was 824,000 bar- 
rels, and in 1896 this had dwindled to 361,450 barrels. 
The production of Kentucky and Tennessee never was 
large, and very little oil is now produced in these States. 
The Indiana part of the Lima field was developed in 
1889, and that year Indiana produced 33,375 barrels. 
New regions were developed in 1893, and Indiana's pro- 
duction in that year was 2,335,293 barrels and in 1896 
it produced 4,680,732 barrels. 
Thus have we given in detcjl the opening and pro- 



duction of the oil fields of our country and the produc- 
tion of the different States at different periods in the 
growth and developmentof the industry. Itwillbeseen 
that the Lima and Indiana fields now lead all others, 
having in 1896 produced 33,970,222 barrels, against the 
25,255,870 barrels produced in the Appalachian field. 
It is only when we pause to consider the magnitude 
of the work required to extract from the bowels of the 
earth the great latent store of Nature's contributiou 
to modern industry that the magnitude of the oil 
trade becomes fully settled in the mind. There are 
today not less than 20,000 producing wells in this 
country, and every year thousands are being added to 
these. The "dry holes," it must be remembered, far 
outnumber the producing wells, and in these millions 
of dollars are lost every year. 

America led in the opening of her oil fields. Since 
the development of the industry in this country oil- 
producing fields have been developed in foreign coun- 
tries. More than two thousand years ago petroleum 
in its crude state was known to the Greeks and 
Romans, and for centuries the springs and wells of the 
Rangoon district, on the Irrawaddy, have supplied the 
entire population of British India. Baku, now the 
center of the great Russian oil fields, has supplied 
Persia with artificial light, and for more than two cen- 
turies Parma and Modena have furnished Italy with 
petroleum. The product is found in Trinidad and 
Cuba, it is to be seen fioating upon the surface of the 
water in the vicinity of volcanoes, and old Vesuvius 
has her oil springs; but no attempt at the utilization 
of this fuel product was made in the old world until 
after it had undergone its early stages in our own 
country, and even to this day we lead all the world in 
the production of petroleum. Against our production 
of 60,960,361 barrels for the year 1896 the entire foreign 
product was but 47,552.866. Russia leads the foreign 
countries with 39,882,122 barrels and the production of 
the other countries for the year 1896 was as follows : 
Austria-Hungary, 2,443,080 ; Great Britain. 1,500,000 ; 
Canada, 801,725; Japan, 1,324,850; Java, 505,039; Ger- 
many. 145,061; India, 371,830; Italy, 20,841; Peru, 15,000; 
Sumatra, 4,380,000. 

The large production of mineral oils in other parts 
of the world, while it has not reduced our exportation, 
has probably reduced the prices which our producers 
and exporters have been able to realize. The exports 
of oil in the year 1898 were practically double those of 
1888 and three times those of 1878, but the money re- 
ceived for them was only about 25 per cent greater 
than that received either in 1878 or 1888. The total re- 
ceipts for the 1,034,269,676 gallons of oil exported in 
1898 were $56,126,578, while for the 578,351,638 gallons 
exported in 1888 the receipts were $47,042,409, and for 
the 338,841,303 gallons exported in 1878 the receipts 
were $46,574,974. The average export value of refined 
illuminating oil was, in 1872, 24'9 cents per gallon; in 
1878, 144 cents per gallon ; in 1888, 7'9 cents per gallon; 
and in 1898, 5'2 cents per gallon; having thus fallen 
from 24-9 cents to 52 cents from 1872 to 1898. Not- 
withstanding this steady fall, the production and ex- 
portation continue to increase, the exports having in- 
creased over 60,000,000 gallons in the past year over 
that of the preceding year, and over 100,000,000 gallons 
over that of any earlier year, while the production for 
1897 was 2,528,067,984 gallons, against 2,033,331,972 in 
1894; 1,476,867,546 in 1890; 1,017,174,396 in 1885; 836,- 
394,132 in 1880; and 510,825,588 in 1876. Thus, whilethe 
price has been steadily and rapidly falling, the quantity 
produced and the quantity exported have as steadily 
and rapidly increased. The production in 1897 was 
five times that of 1876 and the exportation of last year 
nearly five times that of 1876. Great as the fall in 
price has been, the exports of illuminating oil bring 
over a million dollars a week into the country and 
have in the past twenty years added a round billion of 
dollars to our foreign sales. 

Our oil products reach every continent and all the 
principal islands of the earth. They go to every 
European country, to China, Japan, Australia, Egypt, 
Transvaal, and Brazil. With every year our trade in 
oil, both foreign and domestic, is increasing, and, un- 
like the gas fields, our oil fields are so far from ex- 
haustion that that event has not yet been given a 
serious consideration. 



Every farmer of the State of New York may now 
avail himself of the privileges of the Nixon bill provid- 
ing for the university extension of agricultural knowl- 
edge by addressing the Reading Course, College of 
Agriculture, Ithaca, N. Y., for plans of the Farmers' 
Course of Reading during the winter. Several thou- 
sand farmers are now following the course. The topics 
relate to the farmers' occupation. After the reading 
course a discussion with the College of Agriculture will 
follow, and suggestions are given for the formation of 
reading circles. A great deal has been said about the 
practical nature of scientific agriculture, and in these 
times of fierce competition the strong are constantly 
becoming stronger, and no farmer should neglect any 
chance of improving himself. Under the Nixon bill 
there is no expense to those taking up this course, as 
the reading matter is furnished. 
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A NEW LINK VALVE-OEAB. 
In the accompanying engraving we present a link 
valve-gear for steam-engines and other machines, which 
is designed to produce a complete center action by 
placing the eccentric and valve in a true line at all 
times, thereby preventing undue friction and pinch- 
ing of theparts under heavy pressure. Fig. 1 of the 
annexed illustrations represents the valve-gear in per- 
spective. Fig. 2 is a sectional plan view. The link 
valve-gear is provided with a yoke formed at its upper 
end with a pin. This pin is adapted to be engaged by 
a shifting-lever to move the link either into an upper- 
most or a lowermost position, according to the desired 
position of the valve. On the side-arms of the yoke 
are arranged alined bearings engaged by trunnions. 
These trunnions have their plates secured to the outer 
faces of link-arms, arranged in pairs and fastened to- 
gether at their lower and upper ends by cross-pieces. 
The link-arms of each pair are spaced to form the usual 
segmental slots engaged by sectional boxes. These 
boxes slide on the link-ai-ms and are engaged by a pin 
carried by the valve-.stem and secured in place by a 
set-screw. On the forward sides of the link-arms, lugs 
are formed, which receive pivot-pins for the heads of 
the two eccentric-rods, thus giving the usual rocking 
motion to the links in order to actuate the stem and 
hence the valve. It will be observed that the yoke. 




portant islands which would furnish excellent coaling 

stations. 

♦ I ■ I » 

nioosic raountaln to be Tunneled. 

Residents along the Delaware and Hudson Canal, 
who have been greatly depressed over the proposed 
abandonment of this waterway, are encouraged by the 
news of the great railway project of the Scranton, 
Honesdale and Eastern Railway to tunnel the Moosic 
Mountain a distance of one and three-quarter miles, a 
coal road to be constructed from the Lackawanna River 
to the Hudson. The road will start near the station 
of Frank HoUenbeck and run through the proposed 
tunnel to Honesdale, Pa., whence it will continue to a 
point on the Delaware River at or near the aqueduct 
at Lacka waxen. From there it will follow the line of 
the canal, with the exception of straightening out the 
crooked places, to Port Jervis and from there will run 
to Rondout. The road will be 138 miles long and the 
grades will be such that they will permit of hauling 
a long train of coal cars from the coal regions to tide- 
water or to the New England States without breaking 
bulk. The road will be down grade all the way. 

It is thought that the new enterprise will greatly re- 
duce the selling price of coal to dealers along the 
Hudson River. A contract for the construction of the 
Moosic Tunnel has been given to a Chicago firm. The 
tunnel will be 8,643 feet long and 14 feet high and its 
width will be 14 feet. It is proposed to complete the 
tunnel within one year from January 1, 1899. and the 
cost will be $421,730. The work will be commenced 
simultaneously at both ends and four hundred work- 
men will be employed. 



AN IHFBOVED BAIL-JOINT. 

A useful improvement in rail-joints has been pat- 
ented by William E. Smith and John H. Adams, of 
Telluride, Col., in which improvement fish-plates are 
employed, so joined that the contiguous ends of the 
rails are braced and fastened between the fish-plates. 

Of the accompanying illustrations. Fig. 1 is a per- 
spective view of rail-sections joined together by the 
improved means ; Fig. 2 is a perspective view of a fish- 




BOST'S LINK VALVE-OEAB. 

besides being capable of turning, can be raised or low- 
ered into the position shown in dotted lines in Fig. 1, 
in order to change the position of the valve as the 
boxes slide in the link-arms to shift the valve upon 
rocking the link-arms further. The valve-gear is the 

invention of John A. Rost, Axtell, Neb. 

^11 1 ^ • 

Coal for Our IVar Vesaels. 

The Navy Department has now decided to keep at 
all times a stock of about one-half million of tons of 
the best steaming coal procurable. The war with 
Spain demonstrated the enormous importance of coal, 
and the distribution of this vast stock will be done 
with the advice of the best naval strategists. About 
300,000 tons will be kept on the Atlantic and' probably 
120,000 tons will be used on the Pacific. The expense 
of purchasing and transporting this vast quantity of 
coal will be large and the apparatus which will be in- 
stalled for the expeditious coaling of war vessels will 
be most elaborate. It has been decided that 25,000 
tons of coal will be kept at Manila, 10,000 tons at 
Guam, 25,000 tons at Honolulu, 10,000 at Pago Pago, 
25.000 tons at San Francisco, 25,000 tons at Brewerton. 
Puget Sound. On the Atlantic coast the coal supply 
will be approximately as follows : Havana, 25,000 tons; 
Santiago, 10,000 tons ; San Juan. Porto Rico, 25,000 
tons ; Key West and the Dry Tortugas, 50,000 tons ; 
Port Royal, S. C, 25.000 tons; Norfolk, Va., 5,000 tons; 
Washington, 1,000 tons ; League Island Navy Yard, 
5,000 tons; New York Navy Yard, 5,000 tons; New 
London, Conn., 25,000 tons ; Boston, 15,000 tons ; Ports- 
mouth, N. H., 10,000 tons; Frenchman's Bay, Me., 
15,000 tons. In addition to this vast and judiciously 
stored supply it is believed that the naval authorities 
can at any time command 50,000 tons of coal at either 
New York or Hampton Roads. With this splendid 
stock of coal the Atlantic coast will be efficiently pro- 
tected compared with its position before the war. 

The government now has seventeen colliers, which 
will be capable of coaling a fleet which would pass 
around the South American continent in case neutral- 
ity were enforced on countries contiguous to the coast. 
The entire coaling capacity of the colliers is estimated 
at about 50,000 tons. As some of the coaling stations 
are a couple of thousand miles apart, it is little wonder 
that longing eyes are often cast at comparatively unim- 



A NOVEL CHAINLESS BICYCLE. 
A chainless bicycle i-ecently made its appearance in 
Princeton, N. J., which, on account of its novel con- 
struction and ingenious driving-mechanism, has at- 
tracted no little attention. 

From the accompanying illustration it will be seen 
that the driving-mechanism consists essentially of a 
small spur pinion mounted on the axis of the rear 
wheel, and meshing with a large spur-gear pivoted 
upon the frame of the bicycle. This large spur-gear 
is connected by means of a driving-rod with one of 
the pedal-cranks. 

The pedal-crank in question is bent and has a pivot- 
pin for the driving-rod located at a short distance from 
the pedal-shaft and in a direction from the pedal-shaft 
substantially at right angles to the direction of the 
pedal-pin from the shaft. To this pivot-pin is con- 
nected the driving-rod, which at its other end is secured 
to a crank upon the large spur-gear. 

The driving-rod, in order to overcome dead centers, 
and to insure the rotation of the cranks in the 
proper direction, is provided near its middle with ful- 
crum rollers having shifting pivotal connection with 
sockets on the frame. By reason of this construction, 
the driving-rod acts as a lever when the cranks are on 
dead centers. When the bicycle is in motion, the ped- 
als will rotate in a forward direction and will carry 
with them the front end of the driving-rod ; the rollers 
will alternately engage their sockets on the frame ; and 
the rear end of the driving-rod, and consequently the 
large spur-gear, will rotate backwardly, or in a direc- 
tion opposite to that of the pedals. 

The object of the peculiar construction of the pedal- 
shaft with which the driving-rod is connected is, that 
the pedal-cranks 
and the short 
cranks connected 
by the driving-rod 
shall all be simul- 
taneously on dead 
centers, from 
which construc- 
tion it also follows 
that the cranks 
will be in the most 
favorable position 
for the transmis- 
sion of power at 
the same time. 

The driving-rod 
is formed in two 
pieces adjustable 
longitudinally, so 
that the rod may 
be varied in its 
length and accom- 
modated to differ- 
ent bicycles. 

The inventor of 
this mechanism, Mr. William C. Duryea, informs us 
that the bicycle has been in use for more than a 
month, and runs with remarkable ease and freedom 
from noise. 

< ( ■ » » 

According to Lurmann, carborundum (silicium car- 
bide) can be employed as a substitute for ferrous silici- 
um in the production of steel, considerable quantities 
of carborundum being already used for that pur- 
pose. 
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NOVEL BAIL-JOINT. 

plate employed ; and Fig. 3 is a plan view of the im- 
provement with the rails in section. 

Through the rail-sections pins pass, which serve the 
purpose of the usual bolts and which have their heads 
seated in openings of the fish-plate countersunk, shown 
in Fig. 2. The fish-plate lies against one side of the 
rail with the pins projecting through the rail and 
through another fish-plate formed by the upturned 
end of a chair. The chair in question extends beneath 
the rails, and has at its side edge an upwardly and in- 
wardly turned flange, as shown in Fig. 1. 

The pins passing through the rail are held in place 
by means of a long hinge-section formed with a pres- 
ser-plate and joined by a pintle to a coacting hinge- 
section adapted to bear on the chair-flange. Bolts 
pass through the long hinge-section and the chair ard 
by their means the long hinge-section can be drawn 
down. By the action of the hinge, which is essentially 
that of a toggle, the presser-plate is forced against the 
heads of the pins, to hold the pins from displacement. 
The presser-plate and the fish-plate on the other side 
of the rail are forcibly drawn toward each other and the 
sides firmly clamped, thus making a secure connection. 

The improvement, it will be observed, does away 
with the bolts and nuts ordinarily used on fish-plates. 

^ I ■ I > 

Fermentatlun W^ithout Living Cells. 

As a result of the investigations of Prof. Buchner, of 
Tubingen, another of the fetiches of old chemistry is 
destroyed, namely, that living cells are necessary to 
fermentation. Prof. Buchner, according to Science, 
grinds yeast with quartz sand in order to disrupt the 
cells, and submits the moist mass to a pressure of 500 
atmospheres. The liquid contents of the cells are en- 
tirely removed and the cells totally disrupted. The 




A NOVEL BICTCLE DBIVINQ-GEAB. 



filtered liquid is of a clear or slightly opalescent, yellow- 
ish color, retains the odor of yeast, contains considera- 
ble carbon dioxide and some albumen. Most interesting 
is the behavior of the yeast juice toward sugars, fer- 
mentation being set up much more quickly than by 
yeast, and proceeding much faster. The gas evolved 
is almost pure carbon dioxide. When carefully dried 
at a low temperature, the fermenting principle is not 
destroyed, and it is possible that, when desiccated, the 
activity of the ferments may be preserved indefinitely. 
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THE NEW BOSTON TEBHINAL STATION. 
With the coinmeiicetnent of the present year the 
huge teriuinal station which has been built to accom- 
modate the many and important railroads which enter 
the city of Boston from the south was thrown open 



Although the trainshed is 570 feet wide and capable of 
accommodating over thirty tracks, if they should be 
laid in the usual manner, the engineers foresaw that 
the estimated total of between two and three thousand 
trains a day could not be run into and out of the sta- 




and the latter upon two loop lines which should be 
laid some 17 feet below the level of the main platform. 
This is the plan of the station as finally adopted and 
built. The long distance and express trains are handled 
upon 28 parallel tracks on the main floor, the trains 
being switched into and out of the station in the usual 
manner. The suburban traffic enters and leaves 
the station by an inclined subway (see illustration), 
which leads down beneath the main floor, where 
the tracks form a couple of separate hoops, swing- 
ing around underneath the main platform and leav- 
ing by the same incline as that by which they enter. 
Two other important features are the use of separ- 
ate platforms for baggage and express matter and the 
use of some other motive power than tha*- of steam 



THE Sirj-STATION FOB DEFBESSED STTBirBBAN TBACES, BOSTON TEBHINAL STATION. 

Long distance tracks are on the main floor above. 



for service, and the city can now boast of possessing a 
railroad station which is not only by far the largest 
structure of its kind in the world (its cap.acity being 
indeed fully double that of any other station), but 
which possesses many radical and improved features 
that are entirely novel in a building of this kind. 

Upon the railroad routes within 50 miles of Boston, 
about 50,000,000 passengers are carried to and from the 
city every year, the total being about equally divided 
between the stations in the northern and the south- 
ern sections of the city. The approximate population 
within the suburban or 50-mile limit of the city is 
2,393,000. Within the same limit around Philadelphia 
it is 3,289,000; around Chicago, 1,188,000; and around 
New York, 4,754,000; New York being the only city 
that exceeds Boston in this respect. 

The express and suburban traffic that enters' Boston 
on the south has hitherto been carried by four systems: 
The Providence division of the New York, New Haven 
and Hartford, the Old Colony, the New England, and 
the Boston and Albany. This traffic, which as we have 
stated amounts to one-half of the 50,000,000 passengers 
aimually carried to and from Boston, has been handled 
in the four stations of the roads above mentioned. 

The Boston Terminal Station has been built for the 
purpose of bringing all of this traffic into the heart of 
the city over one set of tracks and handling it in one 
mammoth depot. The convenience and economies 
resulting from such an arrangement are too obvious 
to need recapitulation here. 

It was realized at the outset, when the engineers 
were engaged upon the preliminary plans and esti- 
mates, that, large as was the section of land appropri- 
ated for the new station, it would be quite impossible 
to accommodate the heavy traffic which would have to 
be dealt with if the ordinary methods were adopted. 



tion with the expedition that would be necessary to 
enable the trains to keep their schedule time. They 
accordingly bit upon the bold and original plan of 
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building a double-deck station, separating the trains 
broadly vnto two classes, express and suburban, and 
handlin^'-tbe former on the upper deck of the station 




FLATTENED FOBTION OF SEWEB BENEATH TBACES OF BOSTON TEBHINAL STATION. 
Tills portion of sewer is below high tide level and subject to bydraolic pretsore. Hence It Is strengthened aS shown by straps 

tonned o( lailioad iron. 



TEST OF FILES— 60 TONS OF PIG IBON 
ON THBEE FILES; NO SETTLEHENT. 

for handling the suburban 
traffic. Both of these fea- 
tures will be greatly ap- 
preciated by the traveling 
public, as they will there- 
by be saved from the con- 
fusion and inconvenience 
attendant upon the run- 
ning of baggage trucks 
along crowded platforms, 
and the noise and dirt 
which is unavoidable 
wherever the steam loco- 
motive is in use. 

The railroad manage- 
ment is justified in its de- 
termination to make use of 
electric traction (which is 
pretty certain to be the sys- 
tem adopted) by the well 
known Nantasket experiment, now of nearly five years' 
standing, which has been so far successful as to war- 
rant an extension of the system to some of the other 
suburban lines. The incorporation of that motive 
power into the plan of the new station may justly be 
considered the most decisive advancement that elec- 
tricity has ever made in steam railroading. 

Although at first glance it would hardly seem possi- 
ble that two looped tracks could take the place of the 
twenty -eight stub tracks on the main fioor above, as a 
matter of fact the switching problem, which is really 
the element that determines the capacity of a stub 
track terminal station, is practically disposed of, and 
the platforms are made of sufficient length to accoin- 
modate at one time several three or four car trains. By 
using alternate tracks it will be possible to dispatch a 
train every minute— a headway which would enable up- 
ward of two thou.sand trains to be handled during each 
working day of eighteen hours on these two tracks alone. 
This is about five times as many trains as are at present 
running in suburban service. The suburban tracks 
enter the station at one side of the steam tracks, and, 
as they enter, they spread apart, so as to provide a 
large platform between the tracks. The central plat- 
form lies immediately below the midway on the main 
fioor, and it is connected with it and with the main 
waiting room by stairs. This inner platform is the 
loading platform, and the unloading will take place on 
the two outer platforms. The total platform area on 
this floor will accommodate twenty-five thousand peo- 
ple at one time. As the platform is four feet above 
the tracks, it will only be thirteen feet by the stairway 
to the main fioor above. Long distance traffic on the 
main fioor is handled upon twenty-eight stub tracks. 
They are arranged in pairs, with a passenger platform 
to each pair, and between the pairs are seven platforms 
devoted exclusively to the trucking of baggage and ex- 
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press matter. The trainshed, which is 602 feet long 
by 570 feet wide, is covered by a curved roof supported 
on huge cantilever trusses, the trusses being supported 
on two lines of columns which extend down the full 
length of the station. The extreme height of the train- 
shed is 112 feet. The middle span is 228 feet wide ; the 
two .side spans are 171 feet wide. 

In order to exhibit the immensity of the undertak- 
ing, the engineers prepared a diagram (see illustration) 
showing how twenty- four of the prom inent buildings of 
Boston could be founded within the area covered by the 
main structure. The study of this diagram, which is 
herewith reproduced, will be of considerable interest to 
the reader. The total area of the terminal site is about 
thirty-five acres, and thirteen acres of this is covered 
by the building itself. The maximum length of the 
main station is 850 feet ; its maximum width, 725 feet ; 
the area of the main station is 506,430 square feet ; 
the area of the awnings outside of the building 
is 46,000 square feet. 

The location of the site is at the confluence of 
Summer and Federal Streets and Atlantic Avenue, 
and it lies on the west bank of Fort Point Chan- 
nel, covering the ground formerly occnpied by the 
New England station. As the ground on which 
the building stands was originally overflowed by 
the ocean and was later covered with docks, 
wharves, and buildings founded on cribs, piles, 
and rubbish, it can be well understood that an 
enormous amount of work had to be done in 
preparing the foundations for such a large and 
important building. The whole of the structure 
necessarily stands on piles, of which there were 
driven about 26,000, and as the lower tracks were 
designed to lie 17 feet below the main floor and 
7 feet below high tide, it was necessary to prac- 
tically inclose the whole area with a huge cof- 
ferdam and introduce some system of water- 
proofing to keep the lower station dry. A large 
amount of work had to be done also by the engineers 
in readjusting the existing sewers, water pipes, and 
telephone and electric light wires to the new condi- 
tions. A continuous watertight coflferdam was driven 
around the site, at a cost of $75,000, and a complete per- 
manent waterproofing sheet, consisting of ten layers of 
tar paper, swabbed together with hot coal-tar pitch, 
was placed beneath the whole lower floor. This water- 
proofing, covering upward of ten acres, is laid, where 
horizontal, upon a smooth concrete base. Where it is 
on the vertical walls it is backed up with 8 inches of 
brickwork. 

The power plant is contained in a well designed and 
well lighted building 400 feet long by 40 feet wide, 
situated on the easterly side of the yard. The total 
horse power of the plant is at present about 2,000, and 
room has been provided for an increase of about 50 per 
cent. It is from this plant that all the light and heat 
and refrigeration and power are distributed. It con- 
tains ten large boilers, two economizers, and 1,500 horse 
power Westinghouse compound engine direct con- 
nected to four Westinghouse multipolar dynamos. 
The interesting features in the boiler room are the 
mechanical stokers and the forced draught, the latter 
being produced by a pair of large slow-running ex- 
haust fans. In addition to providing for the exten- 



The main entrance is opposite the end of Federal 
Street, at the intersection of Summer Street and Atlan- 
tic Avenue. The building extends from the entrance 
south along Atlantic Avenue for 798 feet and east on 
Summer Street 672 feet. The central portion of the 
building, as seen from Federal Street, is five stories in 
height ; the first story is given to station uses, and the 
other four stories are used as offices. The central 
curved portion is 228 feet in length. Two stories form 
a strong base in which are three great entrance arches, 
and the upper three stories are treated as a colonnade, 
the columns of which are 4J^ feet in diameter and 43 
feet high. Above the colonnade the entablature and 
parapet carry the facade to a height of 105 feet above 
the sidewalk. All the curved portion of the building 
is of Stony Creek granite and nearly all of the remain- 
ing front is of this stone, except that on each side of the 
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of tracks entering the station is thirty-two, and their 
total length amounts to about fifteen miles, of which 
four miles is contained under the great trainshed roof. 
The total weight of rail used is 25,000 tons ; there are 
37 double slip switches, 252 switches, 283 frogs, 150 
semaphore signals, 200 signal lamps and 9 signal 
bridges. In connection with the station there are 235 
arc lights, 6,000 incandescent lights, 25 electric elevat- 
ors and 215 office rooms. 

The materials of construction include 43,000 spruce 
piles, 16,000.000 bricks, 15,000 tons of steel, 200,000 
cubic laet of cut stone, 75.000 barrels of Portland 
cement and 20,000 barrels of Rosendale cement, 5,000,- 
000 cubic feet of yellow pine timber, 10 acres of gravel 
roofing, 150,000 square feet of wire glass, and 20,000 tons 
of putty wherewith to set the same Finally it should 
be mentioned that to paint the building required 200 
acres of painting estimated as a single coat. 

For the particulars and many of the illustra- 
tions we are indebted to the courtesy of Mr. George 
B. Francis, the resident engineer of the Boston 
Terminal Company. 
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FLAN OF DEPBESSED STTB1TBBAN TBACKS, BOSTON 
TEBHINAL STATION. 

colonnade the granite is relieved with large, dark buff, 
mottled bricks. The total length of the five-story 
front is 875 feet ; of the twostory building on Atlantic 
Avenue, 356 feet ; of the two-story building on Summer 
Street, 234 feet, while on Dorchester Avenue the build- 
ing continues 725 feet ; this portion being two stories 
in height. The total length of the front on three 
streets is 2,190 feet. 

Entering the station by a broad passageway, 93 
feet in width, which is lined with polished Stony Creek 
granite, and has its roof carried on four great columns 
of polished Milton granite, we reach the "midway," 
as the space between the waiting rooms and offices 
and the gates leading to the several tracks is called. 
On the left are the lavatories, telegraph and tele- 
phone offices, ticket office, with eleven sales windows 
opening toward the midway and.sixteen opening on the 
opposite side into the waiting room. The main waiting 
room is 65 feet wide by 225 feet long. The fioor is of 
marble mosaic, while the walls have a polished granite 
base and a high dado of enameled brick. Opening 
out of one corner of the waiting room is the women's 
room, 34 X 44 feet Another notable room is the lunch- 
room, measuring 67 X 70 feet. The east side of the 
trainshed is flanked by a room for inwai-d baggage 
507 feet long by 26 feet wide. The building above the 
first story is used for officers and employes. The archi- 



niortallty Statistics of the Prisons During 
the Civil War. 

Surgeon-General C. M. Tebault, of the United 
Confederate Veterans, issued a circular to the 
survivors of the medical corps of the army and 
navy of the Confederate States, calling on them to 
attend the eighth annual reunion of the United 
Confederate Veterans, at Atlanta, Ga., which met 
July 20 to 23. In it he said : 

" The destruction by fire of the medical and 
surgical records of the Confederate States, de- 
posited in the Surgeon-General's office in Rich- 
mond, Va., in April, 1865, renders the roster of 
the medical corps somewhat imperfect, hence 
the need of concerted action on the part of the 
survivors to bridge this hiatus. The ofBcial list of 
the paroled oflBcers and men of the Army of North- 
ern Virginia, surrendered by General R. E. Lee, 
April 9, 1805, furnished 310 surgeons and assistant sur- 
geons. In the first report, presented at the Richmond 
reunion, I showed that the medical roster for the Army 
of Tennessee has been preserved in duplicate. I shall 
offer in a more detailed report data to prove indis- 
putably important facts relating to the prisoners of 
war upon both sides, with the purpose of establishing 
the death-rate responsibility in the premises. It will 
suflBce to mention here that tlie report of Mr. Stanton, 
as Secretary of War, on the 19th of July, 1866, exhibits 
the fact that of the Federal prisoners in Confederate 
hands during the war only 22,570 died ; while of the 
Confederate prisoners in Federal hands 26,436 died. 
This report does not set forth the exact number of 
prisoners held by each side respectively. These facts 
were given more in detail in a subsequent report by 
Surgeon-General Barnes, of the United States Army. 
That the whole number of Federal prisoners captured 
by the Confederates and held in Southern prisons 
from first to last during the war was in round num- 
bers 270,000, while the whole number of Confederates 
captured and held in prisons by the Federals was in 
like round numbers only 220,000. From these two re- 
ports it appears that with 50,000 more prisoners in 
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FLAN SHOWING ABBANOEMENT OF TBACKS IN TABD AND SHED OF THE BOSTON TEBHINAL STATION. 



sive electric arc and incandescent lighting, the electric 
current is used for operating all the elevators and bag- 
gage lifts. There are in all nineteen of these electric 
elevators, five of which are for passenger service, two 
for freight, and twelve for the handling of baggage be- 
tween the ujjper and lower levels. Provision has also 
to be made for heating and ventilating the 5,000,000 
cubic feet of space included in the headhouse and bag- 
gage rooms. This is carried out by several different 
methods. One of the most interesting features is the 
ice making and the refrigerating plant, in which twenty 
tons of diamond ice will be made each day. An ex- 
tensive system of steam and compressed air piping has 
been distributed through the yard and trainshed for 
warming the cars while standing on the track in cold 
weather and to supply compressed air for the air 
brakes prior to the departure of the train. 



tects of the headhouse are Messrs. Shepley, Rutan & 
Coolidge. 

It should be mentioned that the switching and 
signaling system, which for a station of this un- 
precedented size is necessarily very extensive and 
complex, includes an elaborate installation of West- 
inghouse electro-pneumatic interlocking apparatus 
for handling all the trains of the four tenant rail- 
roads to and from the main trainshed, and for hand- 
ling the frequent trains of the suburban service, which 
are to use the track in the depressed suburban loop. 
We hope to give full details and illustrations of this 
plant in a later issue. 

In concluding a notice of this, in some respects, the 
most remarkable building in the world, it will be of 
interest to give some further statistics of its size and 
the materials used in its erection. The total number 



Southern stockades or other modes of confinement, 
the deaths were nearly 4,000 less. According to these 
figures, the percentum of Federal deaths in Southern 
prisons was under nine ; while the percentum of Con- 
federate deaths in Northern prisons was over twelve. 
These mortuary statistics are of no small weight in 
detenuining on which side there was the most neglect, 
cruelty and inhumanity, proclaiming as they do a loss 
by death of more than three per cent of Confederates 
over Federals in prisons, while the Federals had an 
unstinted command of everything." 



Bicyclers will have a new toe clip which is hinged 
to the side of the pedal and has extensions on the front 
and rear which spring the clip into place when touch- 
ed by the foot, the pedal always being balanced for use 
either side up. 
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Xliree Eras of Our National Growth. 

To the Editor of the Scientific American : 

I renew my subscription again for the Scientific 
American. Since I became acquainted with the Sci- 
entific American in its childhood of 1845, we have 
passed three marked eras national in character, two 
of which have made an indelible impression upon our 
people and country. 

First — The e;reat gold discoveries in California which 
gave the first impetus to our railroad building and 
settling of the great West. (I am an "old forty- 
niner," and helped to do it.) 

Second— The war of 1861-65, which set free 4,000,000 
of slaves, .-iiid brought about an entirely new order of 
things in the Southern States. 

Third — Last and greatest of all, our almost blood- 
less war with Spain. Greatest, because it brings the 
new tenet of humanity, added to the old creeds of 
Christendom, and will be the brightest jewel in the 
diadem of American liberty. The two first-mentioned 
eras have marked unprecedented success in the arts, 
science, agriculture, and business; but the third, with 
its world-wide expansion of love and humanity, will 
excel them all. 

When I read of some of our prominent men, politi- 
cal leaders, talking of " imperialism," I hang my head 
in shame. The word imperialism ought to be elimi- 
nated from our American language. 

" Then let ub pray, that come it may. 
As come it will, for a' that. 
That man to man the world o'er 
Shall brothers be for a' that." 



Bedford Springs, Va. 



J. R. M. 



Type or Coast Steamboats. 

To the Editor of the Scientific American : 

The loss of the steamer "Portland" still interests 
and excites the people of the Eastern States. It also 
brings up the question of the best type of vessel foi- 
the short coast routes. The " Portland " may be taken 
as a typical ship. She was heavily built, diagonally 
fastened with iron, and was considered a strong boat. 
The freeboard was greater than usual. This feature, 
together with the fact that she had a vertical beam 
engine and paddlewheels, made her a very easy sea 
boat. The guards, which are usually dangerous in 
river boats when they go outside, were in this case 
sponsoned out and tightly planked, so that they were 
not a serious disadvantage to her. They tapered out 
very quickly forward, so that for a long distance they 
presented no obstruction to the bow in entering a 
wave. The houses on the main deck went all the way 
fonvard, so that when the gangways were closed the 
whole vessel was closed to the upper deck. 

This type, with slight modifications, has been used 
on the Eastern coast for fifty years. The fundamental 
reasons are found in the following facts : These are the 
easiest sea boats that ever floated. They resist both 
rolling and pitching in a remarkable way.- This is 
partly due to the position of the machinery and partly 
to the paddlewheels. The latter greatly steady a ves- 
sel, stopping a regular roll even more eflfectually than 
a bilge keel. In the second place, carrying the freight 
on the main deck makes them easy in a heavy sea, 
while it also makes loading and unloading rapid and 
inexpensive. 

Boats of this class have been exceedingly safe. The 
loss of one by foundering is almost unheard of. The 
last case that the writer calls to mind was that of the 
"Governor." She went down off Cape Hatteras in 
18G2 or 1863. Tlie gale on that occasion was of phe- 
nomenal severity. Such boats make far better weather 
in a heavy sea than any propeller. 

Having just returned from Boston, and having had 
good facilities for judging of the storm and the wreck, 
the following facts may prove of interest in forming a 
conclusion in regard to boats of this class. It will, of 
course, be borne in mind that they are river boats only 
in appearance. 

The storm itself appears to have been more severe 
than any which has visited the coast since the first 
settlers landed. One example of the power of the sea 
was shown at one place when the keel of a wrecked 
coal bartre was left 50 feet above high water mark and 
200 feet inland. Destruction of property along shore 
was almost beyond account and quite beyond imagina- 
tion. 

What happened to the " Portland" seems to me to 
have been this : Finding that he could not runaway 
from the gale, i. e., keep ahead of it, the captain put 
her nose straight into the wind and worked off shore. 
The boat made as easy weather of itas possible under 
low steam, barely keeping steerage way. She proba- 
bly crawled off in thisway till well to windward of the 
cape. Then she got the weight of the sea, and her 
upper works I egan to be smashed by the waves. Then 
Commenced the fight for life. As the light houses 
which form the hurricane deck began to go, thewater 
would go down on the luain deck, breaking the freight 
loose aod probably knocking out the sides of the main 



house or main deck sides. In a word, the sea battered 
the vessel to pieces above the main deck and sent 
such volumes of water below that the pumps could not 
handle it. In this way, with upper works broken in 
or washed away, but still " head on," she probably 
went down, having been gradually drifting to leeward 
for some hours. 

This hypothesis is confirmed by the condition of the 
wreckage, of the bodies found, and of the freight. The 
whole cape seems to be covered with the debris of the 
steamer. But there is nothing except the light upper 
works and the freight 

The' lesson seems to be directed against the very 
light superstructure which is usually placed above 
very sturdy hulls. The seagoing qualities cannot be 
much improved. I mean the behavior in seaway. As 
freight boats or passenger steamers, they are satisfac 
tory. But to surmount a diagonally fastened wooden 
hull, or one of iron, with two stories of bandboxes, 
with only inch siding to keep out the sea, is not quite 
consistent. The upper works of many of these vessels 
are also structurally weak. They are not properly 
supported and tied to the hull itself. 

The remedy is simple : Carry the hull to the upper 
deck ; make the upper or saloon deck a structural 
portion of the hull ; build the sponsons and guards in 
as a part of the framing of the hull. Had the " Port- 
land's" hull been thus carried up, she might have lost 
her pilot house and officers' rooms, and even the saloon 
and staterooms, but she would have come into port 
with her cargo and probably all her passengers. 

Philadelphia, Pa., January 2, 1899. E. F. C. 



A New Plan oT Education. 

To the Editor of the Scientific American: 

Few people, if any, have not experienced the trouble 
of receiving correct and speedy information, when the 
business or pleasures of their everyday life demanded 
a knowledge of some fact or other not connected with 
their immediate surroundings. 

What is the price of such or such an article in Paris ? 
Where can I get the latest statistics of the American 
lumber trade? What is the cost of life in Cairo or 
Norway? How many days do I need for a trip to 
Moscow ? Which is the cheapest technical school in 
Germany, and where can I get all the particulars about 
it ? Hundreds of such questions umst have occurred 
in every one's life, and when it was indispensable to 
get an answer, we all know what a bother and often 
what an expense it was to get it. If such troubles 
often beset an inhabitant of such great centers of in- 
telligence as London, Paris, or New York, how vastly 
are they multiplied in the case of a resident in the 
country or in some far-off colonial settlement ! The 
difficulties are then usually so great as to be quite 
insuperable, and the seeker for information has to put 
up with this unpleasant discovery. 

We think the time has come to put an end to this 
state of things, and also that there is a simple and 
easy way of doing so. 

Suppose you were offered the privilege of having 
your own "special correspondents" in all parts of 
the world, who would undertake to give you correct 
information on every possible topic, at the cost of a 
prepaid postal card, on the sole condition that you 
would also consent to answer such questions on sub- 
jects indicated by yourself, and costing you neither 
trouble nor expense — would you refuse that privilege ? 
The question seems hardly worth putting ! 

Let us now try and explain how that can be done. 
Imagine to yourself a central committee or bureau, 
situated in one of the central cities of Europe, say 
Geneva, This bureau elaborates and circulates in all 
the cities of Europe, America, and the colonies a sys- 
tematically arranged programme of useful information 
and a general invitation to all who would like to be- 
come members of the "International Association for 
Mutual Information" to send their names and address 
to the central bureau, stating the language (preferably 
English, French, or German) in which they could cor- 
respond and the topics (general or special, universal or 
local) on which they were ready to give useful informa- 
tion. On receipt of the answers to its circular, the 
bureau would then compile a series of lists, one for 
each department of its programme, containing the 
names and addresses of all the correspondents willing 
to reply to questions on the subjects of such a depart- 
ment, together with the necessary indications as to the 
scope of their information, the languages they used, 
etc. These lists printed, the bureau would then for- 
ward them to all its correspondents, in accordance 
with their demands. (We presume that nobody would 
demand the lists of correspondents on subjects of no 
possible interest to him; the more so, that in case of an 
unforeseen necessity for such information, a simple 
note to the bureau would immediately bring the re- 
quired supplementary list.) 

From the day that the members of such an associa- 
tion received their lists, they could enter into direct 
relations with their corre.spondents all over the world, 
taking care only to prepay the expected answers. It is 
self-evident that no sense of personal obligation would 
trammel such a correspoadeace, for every one would 



remember his readiness to render the same service to 
other correspondents. 

Henceforward, the business of the central bureau 
would consist in the annual or semi-annual revision 
and correction of the lists, in attending to the wants of 
member.s. in managing the general business of the 
association, and in organizing local offices and agencies 
in all countries. These local agencies would assist the 
central bureau in its general work, serve as interpreter 
between members writing different languages, publisli 
periodical papers of general information for the benefit 
of the association etc. 

Wishing to state our plan as briefly as possible, we 
shall not pause to describe in detail our ideas of the 
way in which these ofBces should be organized, of the 
rules which members of the society should observe; 
neither shall we consider here the probable develop- 
ments of this scheme, should it meet with general ac- 
ceptance; many of these developments will easily sug- 
gest themselves to the majority of our readers. 

We cannot refrain, however, from indicating one of 
the immediate consequences of such an association, 
because of its extraordinary practical value. Consider 
the case of travelers for business, health, or pleasure : 
in every town all over the world they can expect advice 
and assistance from resident members of their own 
association ; nowhere will they feel themselves com- 
plete strangers ; a card, signed by the central bureau 
and bearing the owner's name and number, would thus 
become an introduction to friends all over the world. 
The inestimable value of such a result should alone 
suffice to induce all thoughtful men to join the pro- 
posed association, letting alone the loftier considera- 
tion of international peace and good-will that nothing 
can promote to such a degree as mutual assistance and 
friendliness. 

A few words now about the means necessary to meet 
the working expenses. We believe that all the ex- 
penses of printing and distributing the programmes, 
circulars and lists of the association can be easily cov- 
ered by fixing a certain price on these lists. The price 
may be exceedingly moderate, considering the vast 
number of copies, and yet be quite sufficient A small 
sum — say one shilling — might also be demanded as an 
entrance fee to the association, in exchange for a card 
of membei'ship under the sign and seal of the central 
bureau. A very considerable fund for working ex- 
penses can be collected by issuing special postcards 
with prepaid blanks for answers, at a price barely 
exceeding the value of postage. Advertisements in 
the society's periodicals would surely also become an 
important source of revenue. 

The programme of information that we mentioned 
as the first work of the central office should embrace 
all the departments of human knowledge and business. 
Perhaps the following headings may serve to illustrate 
our meaning more clearly, not that we ourselves con- 
sider such a plan even approximately sufficient. 1. Re- 
ligion, philosophy, ethics. 2. Education — physical, 
mental, and moral. 3. Science : (a) Sociology, ethno- 
logy, philology ; (b) Biology, physiology, psychology ; 
(c) History, archeology, paleography; (d) Geology, 
paleontology, etc., etc. 4 Art and artistical indus- 
tries. 5. Literature, books, and the periodical press. 
6. Government and its branches. 7. Law and the 
courts of justice. 8. Finance. 9 Agriculture and its 
branches. 10. Technology. 11. Manufacture. 12. Min- 
ing. 13. Engineering and machinery. 14. Commerce. 
15. Traffic. 16. Travel. 17. Colonization. 18. Corre- 
spondence (post, telegraph, etc.) 19. Housekeeping. 
20. Hunting, fishing, and sports generally. 21. Gen- 
eral information for subjects not otherwise specified. 

To conclude. If the readers of this new proposal 
have anything to say against the desirability or prac- 
tical possibility of the scheme, we shall be glad to give 
their opinions our most earnest attention. We think 
the plan too interesting to wreck it at the outset by 
any haste or mismanagement. 

If, on the contrary, the scheme, as here outlined, 
should meet with a general approval, we shall apply 
all our energies to promote its universal acceptance 
and speedy practical fulfillment. Every one will per- 
ceive that this is a matter of public interest and that 
its future depends entirely on public opinion. All 
remarks and letters can be addressed to the under- 
signed. N. A. Shishkov. 

Simbirsk, Russia. 



An interesting German invention provides for instan- 
taneous soda water in siphons. The device is called 
"sodor." It consists of a siphon provided with a 
wicker covering. The top is of peculiar construction 
and admits of the insertion of a pear-shaped, thin iron 
capsule, filled with liquid carbon dioxide gas. The 
top of the siphon is hinged, and after it is swung into 
place a lever is pushed down which forces a piercing 
pin through the " sodor " capsule. The gas then forces 
its way out through special channels into the top of 
the siphon and impregnates the water in the siphon. 
The thick walls of the bottle are not readily broken by 
the pressure of the gas. This device will undoubtedly 
prove of considerable interest to those who live at a 
distance from bottling establishments. 
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THE BIOOBAPH IN THE VATICAIT. 

Upon the announcement of the recent illness of Pope 

Leo XIII., it was found that with one exception no 

authentic photograph of the Pope bad been taken 

during the past six years. Within a few months 



in the United States, and by special permission of the 
Pope he secured nine series for the " Biograph " and 
" Mutoscope," and these scenes were exhibited on 
December 14, at Carnegie Music Hall, New York city, 
in the presence of Archbishop Corrigan and other 



can Mutoscope Company, we are enabled to show a 
view of the Pope seated upon a rustic bench bestow- 
ing his benediction while he was being photographed 
by the Biograph camera. The views certainly bring 
us into a more intimate relation with one of the great 




VIEW IN LABOBATOBT OF INTERNATIONAL MUTOSCOPE AND BI06BAPH SYNDICATE. 



THE PEBFECTED MUTOOBAFH, OB BIOOBAPH CAMEBA. 



however no less than 17,000 photographs of the Pope 
have been taken with his sanction. These photo- 
graphs were taken in the loggia and gardens of the 
Vatican with the aid of the " Biograph " camera. 

Mr. William Kennedy-Laurie Dickson, representing 
the Mutoscope and Biograph Syndicate, Limited, of 
London, England, the English connection of the Ameri- 
can Mutoscope Company, went to Rome for the purpose 
of obtaining moving photographs of the Pope. He had 
credentials from Cardinal Gibbons, Monsignor Mar- 
tinelli, Archbishop Ireland, and other noted prelates 



distinguished clergymen of the Roman Catholic faith. 
They had previously been shown to Monsignor Mar- 
tinelli in Washington and given his approval. 

The moving views show the Holy Father walking 
and riding in his carriage and sedan chair about the 
halls and gardens of the Vatican, and in some of these 
scenes the Pope is seen bestowing his blessing upon 
the bystanders. He is also seen walking about the 
garden and sitting on a rustic bench surrounded by 
some of the chief members of his ofiBcial household and 
the Garde Nobili. Through the courtesy of the Ameri- 



flgures of the closing years of the nineteenth century. 
When Mr. Dickson was taking the photographs, the 
Pope asked for an explanation of the apparatus. A 
copy of the Scientific American containing an 
article on the American Mutoscope and Biograph, pub- 
lished in our issue of April 17, 1897, was shown him. 
His Holiness became much interested in the paper. 

The laboratory of the International Mutoscope and 
Biograph Syndicate, where all of the moving picture 
apparatus is developed and prepared for the market, 
is at Canastota, New York. At this laboratory there 
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are employed a large force of inventors and mechanical 
experts under the direction of Messrs. Marvin and Cas- 
ler, and constant efforts are being made to develop 
new and improved forms of moving picture apparatus 
and to discover new methods of taking and exiiibiting 
moving pic- 



follow each other at equal distances upon the strip of 
film ; consequently, in printing the positives the print- 
ing machine must be able to correct this imperfect 
spacing and produce a band of positive prints printed 
perfectly equidistant. The printing machine must 



liar, since it is the workshop for busy brains through- 
out England and the Continent. 



t u r e views. 
All the intri- 
cate and spe- 
cial machinery 
involved in the 
process of re- 
producing 
these views 
with marvel- 
ous exactness 
is designed 
and built at 
this laborato- 
ry, and this 
work requires 
fjreat mechan- 
ical skill and 
the most per- 
fect tools and 
appliances 
known to the 
mechanical 
art. The ac- 
curacy of this 
class of appa- 
ratus will be 
better appre- 
ciated when 
one considers 

the enormous magnification at which these views 
are projected upon the screen and the rapidity with 
which successive views must follow each other in 
perfect registration. Imagine a sequence of two thou- 
sand pictures, each two inches by two and a half 
inches in size, following each other in turn through 
the projecting lantern of the biograph every minute, 
each picture being magnified on the screen to a size 
of twenty by twenty-five feet, and think how perfect 
must be the registration of each succeeding picture, in 
order that the result of the image upon the screen may 
not appear to dance about and vibrate, but may ap- 
pear as one continuous set picture ! Not only is pre- 
cision in projecting required, but also in the printing 
of the positives from the original negative. The nega- 
tive prints taken by the original camera do not. always 




NILE OUNBOAT " HELIK " BEING CONVEYED BY BAIL, IN SECTIONS, ACROSS THE DESEBT. 



also be able to properly register and print bromide 
pictures from the same negatives, but these pictures 
on a band of bromide for the Mutoscope' have to be 
spaced much wider than when printed on celluloid 
strips for the Biograph. The printing machines are 
arranged to run entirely automatically, and so perfect 
is their design that if for any reason a print does not 
register perfectly, the operation of the machine stops 
and a bell is rung, warning the attendant that' hip at- 
tention is needed. The apparatus constructed at the 
laboratory is sent out to the various Mutoscope com- 
panies in England, Germany, France, and Holland, 
and any ideas in moving pictures developed by any 
of these companies are at once forwarded to the Ameri- 
can laboratory for perfection and trial, and in this re- 
spect the position of the laboratory is somewhat pecu- 



OVNBOATS AND BAILWAYS IN THE SOUDAN CAHFAIQN. 

It is a ta<!C wnicli is pretty well understood that the 

remarkable 
success of ih<' 
recent cam 
paign under 
(ieneral Kitch- 
ener in the 
Soudan was 
largely due to 
the excellent 
judgment and 
f o r e t h o ught 
shown in car- 
rying out what 
might be called 
the engineer- 
ing features of 
the expedition. 
The distin- 
guished sol- 
dier who more 
than anyone 
else was re- 
sponsible for 
the planning 
and execution 
of the cam- 
paign, combin- 
ed the training 
and experience 
of theengineer 
and the soldier in one, having been, we believe, in the 
earlier stages of his military career in the Royal Engin- 
eers. As distinguished from theunsatisfactory and bar- 
ren expedition under Lord Wolseley in the previous de- 
cade, the present expedition undoubtedly owes its suc- 
cess to the completeness with which the whole problem 
was thought out, and the dehberation and accuracy 
with which each step of the advance up the Nile was made 
and each important position occupied and strengthened 
as a base from which to execute the next forward 
movement. Undoubtedly the most vital elements to 
the success of the British advance were the military 
railroads which were constructed through the deserts 
and the fleet of specially designed gunboats which 
operated in the upper reaches of the River Nile. The 
railroads were built largely for the purpose of convey- 




LIGHT-DBATJOHT THOBNYCBOFT 
liength, 145 feet. Beam, 34^ feet. Draught, 2 feet. Speed, U knots. 



GTTNBOAT "HELIK" USED IN THE SOUDAN CAMPAIGN. 

Protection: Cbrome-stcel platiog. Armament: Two 3-Inch 12-poander rapid-fire guns; eight 0'45 Uaxlme', 
110 loop-holes for rifle-fire. 
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ing the gunboats around the impassable rapids of the 
river to a point at which they might be floated and 
proceed under their own steam up to the objective 
points off Khartoum and Omdurman. 

In the accompanying illustration we show one of 
these gunboats, the "Melik,"in course of transporta- 
tion over the military railroad, and also as it appeared 
aUer it had been put together and was in service on the 
Nile above Dongola. The vessel is 145 feet long and 34J^ 
wide, with a depth of hull of (> feet and draught of only 
2 feet, the displacement being 140 tons. It was con- 
structed in eleven watertight sections, each of which 
was capable of floating by itself. The hull is built of 
two materials — chrome steel and the ordinary commer- 
cial mild steel. The machinery is carried in two of 
these compartments, one forming the boiler room and 
the other the engine room. These sections are con- 
structed of j'j inch chrome steel, having a tensile 
strength of 95 tons to the square inch and extension of 
5 per cent on a length of 2 inches. Thin as they are, 
these plates equal in protective quality ^ inch of or- 
dinary mild steel and they will stop a bullet fired point 
blank at twenty paces. Theuseof this material, which 
of course secures its great hardness at the expense of 
the toughness and ductility which characterize or- 
dinary steel, provides a remarkably light, bullet- 
proof constniction, and Sir William White deserves 
every credit for the success of a suggestion which is 
original, we believe, with him. 

The superstructure consists of two deck-houses built 
of chrome steel, % of an inch in thickness. They will 
resist bullets at a distance of twenty-two yards when 
striking at an angle of 60°. These two houses are 
loopholed for musketry fire and they are connected by 
a bridge deck with chrome steel bul- 
warks, above which are movable pro- 
tective shields, loopholed for small-arm 
fire. The deck of this bridge is 13 
feet wide by 79 feet long. Here the 
crew are berthed, underneath an awn- 
ing, and it should be mentioned that 
the officers are quartered in the for- 
ward deck-house below and the en- 
gineers in the after deck-house. At 
each end of the bridge deck are two 
3-inch 12-pounder rapid-firing guns, 
which are protected by shields and 
carried upon an extension of the 
bridge deck beyond the deck-houses. 
Upon this deck amidships there are 
also two 045 inch Maxim automatic 
guns on each broadside, or four in all. 
At the forward end of the superstruc- 
ture deck there is another raised su- 
perstructure or flying battery, the 
sides of which are protected by 
chrome-steel plate. On each side of 
this battery are two ports through 
which Maxim guns can be fired, and 
the sides are also pierced for rifle fire. 
The great height of the firing line of 
the upper battery, 21 feet above the 
water line, renders it most effective in 
sweeping the country on either side of 
tlu' banks of the Nile. The motive 
power consists of two pairs of vertical compound 
condensing engines, driving twin screws. The cyl- 
inders are 12 inches and 193^ inches in diameter by 
11 inches stroke. They are of the standard type 
used by Messrs. Thornycroft, of London, who were 
the builders of the boat. Steel is supplied by two 
Thornj'croft water tube boilers, which were pro- 
vided with extra large fire-boxes for burning wood. 
The propellers are of the Thornycroft screw-turbine 
type. They are 35-2 feet in diameter, and, as the ves- 
sel draws only 2 feet of water, they extend 18 
inches above the normal water level, the bottom plat- 
ing of the vessel being arched over above the screws, 
so that, practically, each of them works in a tunnel. 

On her trials the "Melik" made about 12 knots, with 
460 indicated horse power and 280 revolutions. 

After her trial the " Melik" was taken apart and car- 
ried by steamer to Ismailia, Egypt. Prom that point 
the sections were towed by canal to the Nile. On 
reaching the Nile, above Cairo, the vessel was roughly 
bolted together and towed to Wady Haifa, the north- 
ern terminus of the military railroad. Here the sec- 
tions were unbolted and transferred to flat cars, and 
the whole train, carrying the hull with its machinery, 
armament, and fittings, was drawn to a point on the 
Upper Nile above the cataracts, where the vessel was 
finally riveted together and proceeded under her own 
steam to Khartoum. 

In company with the other gunboats which took 
part in the battle of Omdurman, this unique vessel did 
excellent service by directing a heavy five upon the 
Dervishes who had passed between MaoDonaM's di- 
vision and the river and were endeavoring to surround 
it. The diversion they created was of great service at 
that critical moment and greatly a.ssi.sted in determin- 
ins: the fortunes of the day. 

The Soudan military railway, extending from Wady 
Haifa to Dongola, a distance of about 200 miles, and 



from Wady Haifa to Khartoum, a distance of about 
600 miles, is of 3 feet 6 inches gage. It was constructed 
with great rapidity ; in some stretches of the road as 
much as 2 miles of track per day being laid down. 
The rails weighed 50 pounds to the yard. They are 
of the American T-pattern, bolted directly to the ties. 
The rolling stock is of a modified American type, the 
flat cars having long trussed bodies and end trucks. 
The engines were constructed by Messrs. Neilson, Reid 
& Company, of Glasgow. They are of the outside 
cylinder type and are carried on twelve wheels, eight 
of the wheels being coupled and the four-wheeled 
truck carrying the forward end of the engine. The 
cylindeis are 17 inches in diameter by 23ineh stroke. 
The heating surface is 1,095}^ square feet, the grate 
area being 17^ square feet The working pressure is 
160 pounds per square inch. The engine weighs 104,- 
384 pounds and the tender 75,936 pounds. 

Particular interest attaches to this railroad from the 
fact that it will probably form a portion of the great all- 
rail route from Cairo to Cape Town, which is destined 
to be constructed before the twentieth century is many 
years old. 



Evaporation of modern Steam Boilers. 

BY EGBERT P. WATSON. 

It has been remarked that, while the steam engine 
has been greatly improved in the past fifty years, the 
boiler has remained nearly stationary, and that the 
evaporation has not materially improved. This is er- 
roneous ; there has been a great change for the better. 

Fifty years ago the boiler in general use was the 
cylinder boiler, which, as its name imolies, was a mere 
tube of varying lengths, seldom less tiian 20 feet, and 



inside. The average evaporation was not over four 
pounds of water per pound of fuel burned with natural 
draught,although it must be admitted that owing to the 
fact that fifty years ago no one paid much attention to 
this aspect of steam using, it is very difBcult now to find 
authentic logs of actual performance. If there are any 
records, they have not been made public, to the 
writer's knowledge, and the statement made above is 
derived from some experiences of a firm of boiler 
makers, who found the cylinder boiler a formidable op- 
ponent when they undertook the introduction of their 
own. Having this object in view, they visited large 
manufacturing centers where cylinder boilers were ex- 
tensively used ; but when they asked steam users to 
discard them, the water tube men were considered 
much too enthusiastic. The idea of throwing out 
boilers that had befen in use thirty years, and looked 
as though they would last thirty more, to install a 
"new-fangled" evaporator in their place, was not to 
be entertained for a moment, and some of these con- 
servative men are still holding on to their old cylin- 
der boilers. 

Although modern boilers are a great advance upon 
the crude evaporator of fifty years ago, the changes 
made have been gradual. Engineers, seeing the slug- 
gish action of the cylinder boiler, put in two flues run- 
ning the entire length of it ; and finding that no 
disasters occurred, as had been predicted by some timid 
souls, they went further and made the tubulous boiler, 
or return tube boiler, which is to-day in general use. 
It is a boiler which is easy to make and is cheap, for the 
reason that it is all machine work, but it requires a more 
or less cumbrous brick setting, so the ultimate cost is 
but a little less, if any, than other types. Return tubu- 
lar boilers when properly set and care- 
fully managed will show excellent 
evaporative efficiency ; nine and ten 
pounds of water per pound of coal is 
not unusual, although this is higher 
than the average rate. Add to this 
that repairs are light if oil is kept out 
of the boiler and we have cogent rea- 
sons for its popularity. 

In well-managed plants, where skill- 
ed engineers are employed, the aver- 
age evaporation is more than double 
what it was fifty years ago ; but in 
other places, where the boilers are 
foul with scale, where the air lealis 
badly through the brickwork, where 
the boilers are looked after only semi- 
occasionally by youths or laborers, the 
evaporation is very low. Such places, 
however, do not represent the engi- 
neering knowledge of the period. 

Improved efficiency in steam boilers 
is not wholly due to improvements in 
boilers per se, but depends upon other 
things as well. Fifty years ago any- 
thing which looked black and hard 
was supposed to be coal, at all events 
good enough coal for a steam boiler ; 
it was duniped upon the consumer 
pretty much as it was dug out of the 
bowels of the earth. Steam users will 
sometimes 40 feet. This was set over a brick wall as | not accept such fuel to-day, and where large quantities 
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long as the boiler, and having a furnace at one end. 
The furnace was a mere fireplace ; for that, in fact, was 
all it could be called. It was much too small for its 
function, in a majority of cases, and the grates were 
put in haphazard. So long as they would hold the fuel 
to be burned upon them, they were considered to be all 
right. The amount of air they admitted was greatly 
in excess of that required for proper combustion, and 
feed water heaters were unknown. Bridge walls were 
not used, as a rule, but, when coal was burned, it be- 
came necessary to have some obstacle at the end of the 
furnace to prevent it from being thrown over the grate 
into the space beyond it. The writer distinctly re- 
members opening the furnace doors of old time cylin- 
der boilers and seeing nothing at the end of the fur- 
nace but a vast cavern which yawned the whole length 
of the boiler proper. In a few words, the old cylinder 
boiler was a mere tubular pot beneath which a fire was 
kindled. Where wood was plentiful and coal was dear, 
the former was used in four-foot lengths ; and, from the 
fact that it made a great blaze, and looked as though it 
made a hot fire, it was supposed to be causing the evap- 
oration of a great deal of water. The firemen, how- 
ever, had to keep throwing it in all the time, and 
burned many cords daily to do very little work, as we 
now understand the subject. 

With no circulation whatever, and the effective fire 
surface only a narrow zone, or comparatively small 
area of the actual surface exposed (half the circumfer- 
ential length), it is not surprising that the cylinder 
boiler did very little work in proportion to its super- 
ficial area and its weight, in which latter must be in- 
cluded the weight of the setting, since the boiler is 
inoperative without it. In this type of boiler there 
was a vast difference between the temperatures of the 
front and back ends, particularly as the latter was oc- 
casionally stuck through the building for want of room 



are burned annually, the amount of combustible is 
carefully looked after. Not only is the coal cleaner, but 
a better knowledge of its possibilities has enhanced the 
work done by it. In addition to betterfuel, the furnace 
has been greatly improved, so that in little and in gross 
the steam boiler of to-day has little in common with its 
congener of fifty years ago. 

But it is very far from perfect yet. What it is and 
what it should be are vastly different propositions. 
Despite the advance which has been achieved, the 
steam boiler is still wasteful in many ways, the heat 
units in a pound of coal and the heat units accounted 
for by the best boilers show serious losses, and it re- 
mains for inventors to make the account balance closer 
than it does. 



France and tlie Immigration of Foreigners. 

In France, says Le Chasseur FranQais, there are 
1,130,241 foreigners, while in foreign countries there 
are but 517,000 Frenchmen. The Europeans of various 
nationalities residing in France number 1,112,072; 
there are, on the other hand, but 217,000 Frenchmen 
dispersed through Europe. Of Belgians, 465,870 have 
emigrated to France; only 52,000 Frenchmen have 
settled in Belgium. The hospitality of France is ac- 
corded to 286,042 Italians, while in Italy there are only 
11.000 Frenchmen. Of Germans there are in France 
83.333 ; the number of Frenchmen living in Germany is 
34.000. France has within its borders 14,337 Russians ; 
but in Rn.ssia itself there are but 5,200 Frenchmen. 
The number of Austrians in Prance is 12.000 ; the num- 
ber of Frenchmen in Austria. 3,000. For Spain and 
Switzerland the figures are more nearly equal. There 
are 77,000 Spaniards in France and 35,000 Frenchmen 
in Spain ; 83,117 Swiss In France and 54,000 Frenchmen 
in Switzerland. 
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DAMAGE BT SPANISH SHELLS ON THE CBUISEB 
"BEOOKLYN." 

Whatever may be said about Admiral Schley as a 
tactician, there is one significant fact in the naval cam- 
paign in the West Indies which his detractors would 
do well to keep in mind, a fact of a kind which is popu- 
larly supposed to bring more glory to him whom it con- 
cerns than do any other of the happenings of battle. 

Admiral Schley's ship, the "Brooklyn," came out of 
the campaign carrying more of the scars of battle than 
were left by the war upon any other ship m the whole 
American navy. After the Santiago fight she showed 
more shot holes than the "Oregon," "Indiana," 
"Iowa," "Texas," "Gloucester," and "New York" 
combined, and in the number of separate hits recorded 
she was exceeded by only 
one of the Spanish cruis- 
ers, the "Almirante Oquen- 
do." 

When the Spanish fleet 
left the harbor and turned 
to the westward, the 
" Brooklyn " was the only 
ship that stood directly in 
their way, and, in accord- 
ance with a prearranged 
plan, the fire of the Span- 
i ar d s was concentrated 
upon her in the hope of 

" winging" our fastest vessel, and so enabling the fleet 
to escape. She was thus exposed to the united attack of 
the Spanish ships at the only period of the fight when 
they seemed to have had the range of our vessels ; that is 
to say, during the first exchange of shots. For it is a 
curious and very significant fact that when our men 
went aboard the Spariish cruisers after the surrender the 
sights on their guns were found to 
be still set at the 4,000 to 5,000 yards 
range at which the enemy opened 
fire. It is evident that the excita- 
ble Spanish gunners completely lost 
their heads, and failed to make 
the necessary changes in the sights 
as the ships closed in on each 
other. 

This error on the part of the gun- 
ners, coupled with their own state- 
ment that the "Brooklyn" was the 
object of their first and concen- 
trated attack, goes far to explain 
the severe punishment of this ves- 
sel compared with the comparative 
immunity of the other ships of our 
fieet. When Schley saw the " Viz- 
eaya" alter her course so as to head 
directly for his ship, he naturally 
supposed that it was the intention 
of the Spaniards to close in and 
sink him with the ram (a matter 
easy of accomplishment where it is 
a case of four vessels against one), 
and with excellent judgment he 
swung his vessel to starboard, mak- 
ing a complete half turn, and took 
up a position for a running fight 
down the coast with the fiying 
Spanish vessels. 

Now, if the reader who is interest- 
ed in the subject will turn to a table 
published in our issue of September 
10, in which we analyzed the gun 
fire of our ships at Santiago, he will 
find that in the larger rapid-fire 
calibers the greatest number of 
hits was made by the 5inch gun, 
the "Teresa" being hit by 3, the 
" Oquendo" b>' 3, the " Colon" by 
3, and the "Vizcaya" by 7 5-inch 
shells. As the "Brooklyn" was 
the only ship that carried this cali- 
ber, these hits must have been made 
by her gunners. 

This, then, is the record of Admiral 
Schley's ship in that four hour en- 
gagement : She was the first under 
fire, she was the leading ship in the 
chase, she made the best practice 
with her guns, and she carried more 
of the honorable scars of battle out of the fight than 
were to be found on all the other ships of the squadron 
combined. 

We think that the gallant admiral may well rest on 
his laurels as a fighter, and treat the criticisms of his 
tactics with the dignified silence which has character 
ized his bearing throughout the war. 

The accompanying illustration of a group of mutilat- 
ed plates that were cut out of the ship at the Brook- 
lyn navy yard speaks for itself. Some of the holes 
were made by the shells themselves at the point where 
they first struck the ship and others were made by the 
flying fragments after the shells exploded. The gen- 
eral testimony of our officers is that the Spanish shells 
burst with great e£Qciency, flying into numerous frag- 



ments, each of which cut its way destructively through 
the partitions, bulkheads, etc., of our ships. Our own 
shells, owing to the excellent quality of the steel, did 
not burst effectively, that is to say, the steel was too 
strong for the powder to fracture it into small pieces. 
This will be remedied in the future. 

The fragments numbered 11, 15, 16, 18, 19, and 30 
were taken out of the smokestack casing on the berth 
deck. This casing is built of J^-iuch steel and extends 
from the protective to the berth deck. In the event of 
the protective deck being flooded, it would prevent the 
water from flowing down into the boiler room. The 
holes were made by the fragments of a 47 or a 6-inch 
shell which passed through the side of the ship and 
burst on the slope of the protective deck, the fragments 
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DIAOBAH SHOWING LOCATION AND NUMBER OF HITS BECEIVED BT THE 

SANTIAGO ENGAGEMENT, 



being deflected upward and tearing their way through 
the casing. 

No. 13 is a portion of an engine room ventilator which 
stood on the quarter deck. No. 14 shows the effect of 
a little 6-pounder shell which struck and passed through 
the ?-8-inch plates of the hammock netting. No. 17 i.s a 
portion of one of the beams of the berth deck on the 



■BBOOKLTN" IN THE 




Tbe Vatican. 

The assemblage of buildings called by the name of 
" The Vatican," and which extends in an oblong, irre- 
gular mass north of St. Peter's as far as the town walls, 
consists mainly of (1) the Papal palace, (2) the court 
and garden of Belvedere, (3) the Library, (4) the 
Museum. The Papal palace contains, among other 
remarkable objects, the Sistine and Pauline chapels, 
painted by Michelangelo. The Sistine Chapel con 
tains the painting of the "Last Judgment;" the 
four "stanze," or apartments, painted by Raphael; 
and the " logge," or open galleries, painted by Rapha- 
el's pupils under his direction. There are numerous 
other apartments, with paintings and other objects 
worthy of notice, which are described in the guide- 
books. The principal stair 
case, made by Bernini, is a 
splendid work of art. The 
Vatican is said to contain 
altogether eight great stair- 
cases, more than twenty 
courts, twelve great halls, 
and several thousand 
apartments large and 
small. A corridor, about 
1,000 feet long, joins the 
Papal palace to the build- 
ing called "Belvedere," 
which serves as a museum. 
About half way up this corridor is the entrance to the 
Vatican library, which was built by the architect 
Fontana, under Sixtus V. Pope Nicholas V. was the 
founder of the Vatican library, which has been in- 
creased by many popes. The libraries of the Duke of 
Urbino, of the Elector Palatine, of Christina of Sweden, 
of the family Ottoboni, and others, have been added 
to it. It contain.^ 80,000 printed vol 
unies and 34,000 MSS.. of whicli 
5.000 are in Greek, 16,000 in Latin, 
and 3.000 in the Oriental languages. 
Partial catalogues of this great store 
of learning have been published by 
Asemani, Marini, Mai, and other 
librarians. The museum or collec- 
tion of works of art, mostly of an- 
cient sculpture, was begun by Cle- 
ment XIII. and Clement XIV., and 
greatly increased by Pius VI., who 
was a man of taste, and who gave it 
the name of "Museo Pio Clemen- 
tino." It was illustrated by Gio. 
Batta Visconti and his son, Ennio 
L. Visconti, in seven volumes folio, 
with plates, Rome. 1782. Pius VII., 
during his troubled pontificate, be- 
gan a new collection, to which has 
been given the name of "Museo 
Chiaramonti." The two together, 
which are distributed along the 
court, garden and palace of Belve- 
dere, constitute the richest museum 
in Europe. Another and more ex- 
tensive garden belonging to the 
Pope is annexed to the Vaticiin 
palace, and extends along the brow 
of the hill.— The Architect. 



12, engine room ventilator; 13, Spanish 6-ponndeT shell from^'Reina Mercedes"; 14, plate from hammock net- 
ting, penetrated by 6-pounder shell; 17, portion of deck beam oti berth deck; 11, 15. 16, 18. 19, 20, smokestack 
casing on berth deck, pierced by fragments of 47-inch shell. 



EFFECT OF SPANISH SHELLS UPON THE "BBOOKLTN." 

starboard side of the ship, the metal of which was from 
% to 1^ inch in thickness. 

The " Brooklyn " was placed in dry dock soon after 
her arrival at New York, where all the injured plates 
and other scars of active service were removed or else 
covered up by a new coat of paint. When she left the 
yard not a trace of the 47 wounds and scratches she re- 
ceived could be noticed by the casual observer. 



The Spanish vessels " Isia de Cuba" and " Isia de 
Luzon," sunk in the battle of Manila on May 1. have 
been raised and will be put into serviceable condition. 
The "Isia de Cuba," a vessel of 1,030 tons displacement 
and 3,300 indicated horse power, reached Hong Kong 
under her own steam. 



man Ijockyer's 
tion" is concluded. 



Tbe Current Supplement. 

The current Supplement con- 
tains many articles of more than 
usual interest. " A Design for an 
Electric Launch Motor," by C. T. 
Child, is an important paper, ac- 
companied by nineteen illustrations 
and working drawings. With the 
aid of these working drawings any 
mechanic can make and fit up an 
electric motor for a launch. " The 
Tactical Applicability of the Maxim 
Machine Gun" is an interesting and 
important paper by Lieut. -Gen. A. 
V. Boguslawski, of the German 
army. " The Saint Gobain Plate 
Glass Manufactory" describes a 
great French industry. "Sodor" 
describes and illustrates a siphon 
for the instantaneous preparation 
of soda water. Sir Joseph Nor- 
A Short History of Scientific Instruc- 
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RECENTLY PATENTED INVENTIONS. 
Ag:rlcnltnral Implements. 

REVERSIBLE PLOW.-Anthont Smith, Trenton, 
N. J. This inventor has provided an improved reversi- 
ble plow which comprises a frame provided with a hori- 
zontal bearing;, and with a locking device. A double 
plow is mounted to turn and slide longitudinally in the 
bearing, and is arranged to be uhirted in and out or en- 
gagement with, the locking device by a longitudinal 
sliding movement. 



Btcycle-Appllances* 

LOCK.— GrsT Johnson, Willeta Point, New York 
city. An arm is pivoted to the upper back braces of a 
bicycle- frame, and a chain ir attached to the outer end 
of thf! arm, and adapted to pasf> about the wheel-rim. 
A lock secures the free end of the chain. A catch on 
the pivot end of the arm engages and holds the loop of 
the chain when the lock i« not in use. 

GEAR. — William H. Stmonds, New York city. 
In this bicyc!p-e:ear, the driving or traction wheel is 
turned by a crank-and-link movement from the crank or 
primary movement shaft. The gear embodies a link or 
pitman attached to one of the pedal-crnnks and running 
to a crank on a shaft axiallr coincident with the trac- 
tion-wheel. This shaft has a novel multiplying-gear by 
which the traction-wheel Is driven at tte requisite speed. 

DRIVING-GEAR.— Edoar Coubtwright, Tacoma, 
Wash. This invention seeks to provide a driving-gear 
for tandem-bicycles, which shall do away with the circu- 
lar motion of the usual crank driving-gear, and which 
shall also do away with the second chain and its sprock- 
ets. To these ends the inventor employs a combination 
of triangular levers to which the pedals are attached, 
with the usual sprocket driving-gear and chain. 



Electrical Contrivances. 

TELEPHONE GRAVITY-SWITCH. - Charles T. 
Mason, Sumter, S. C. The switch devised by this in- 
ventor is an improvement in that form of gravity-switches 
in which a lever having a forked end sustains the tele- 
phone-receiver, the removing and replacing of which 
IP made to adjust the circuits through the agency of the 
three poin^contacts, so as to be in position either for 
receiving a call or for talking. The contacts are in this 
invention always under tension, thus insuring the effect- 
ive working of the switch at all times. 

SAFETY-LAMP FOR MINERS.-Carl Franckb, 
Berlin. Germany. Owing to the brevity of the " life'' of 
incandescent lamps of small candle-power, the introduc- 
tion of electrical safety- lamps in mines has not been 
attended with the success which was at first expected. 
The present invention endeavors to remedy this fault by 
providing the miner^s lamp with two or more incan- 
descent bulbs, supplied with current from the same ac- 
cumulator or storage battery. One of the bulbs is de- 
signed to serve as the main light and the other as a re- 
serve or emergency light. 



Eng:lneertnG^ Improvements. 

ROTARY ENGINE.— William O. Brown, Savan- 
na, III. The improved rotary engine provided by this 
invention comprises a cylinder ; a steam-tight casing on 
one side of the cylinder ; a piston mounted to rotate in 
the cylinder, and having a spirnlly-disposed channel, the 
ends of which terminate inwardly of the piston ends; 
8n abutment-wheel having shaft-bearings in the casing; 
and projections or blades adapted to engage in the chan- 
nel. The blades are movable through a slot formed in 
a wall of the cylinder. 



mechanical Devices. 

MOTOR-FAN. — Franklin Lenzner, Cass City, 
Mich. This fan is particularly designed to be placed 
over a bed in a sleeping-chamber during warm weather. 
On a casing two fan-blades are secured. Two arms are 
attached to the blades, each arm having a serpentine or 
undulatory portion. A gear-wheel is moDnted in the 
casing and is engaged at opposite points by the serpen- 
tine portions. By means of the gear the fan-blades may 
be extended and contracted. 

CANDY-MACHINE.— Alexander G. McCausland, 
Brantford, Canada. A machine for delivering plastic 
candy-stock in drops upon a paper whereon the stock 
is dried, has been patented by this inventor. The 
candy-stock is forced from a reservoir by air-pressure 
produced by a pump, and is deposited upon a web of 
paper unwound from a roll driven by sprockets and 
chains. The paper passes over an extension-table and 
is cut in desired sizes by two blades. 

COPYING-PRESS.— Oscar J. Taefber. La Crosse, 
Wis. A roll of copying paper is carried in a casing pro- 
vided with a tank containing water. The copying paper 
is passed into the tank in order to be impregnated with 
water. The paper in this wet condition Is pressed 
against the original by means of three rubber rollers. 
When a great number of copies are to be taken from a 
pingle original, the reproductions will be produced on a 
continuous web of paper, which may be cut into sec- 
tions by means of a special knife secured to the casing. 

LOCK. —Joseph R. Vedder and Joseph J. Tres- 
sel. Cincinnati, O. The present invention provides 
a lock, comprising a block mount?d to rotate in a cylin- 
der, the block having a twisted keyway in which a 
twisted key may be inserted. To facilitate the drawing 
out of the key, a swivel-head, mounted on a stem ex- 
teudedfrom a fixed head, ip provided. Since the tumblers 
can be reached only in an indirect way, it is evident that 
the lock can be opened only by the twisted key. 



IVIiscellaneouH Inventions. 

TRUSS. -Stephen A. D. Hardt, Nevada, Mo. The 
invention seeks to provide a truss which shall be 
capable of being variously adjusted, as changing con- 
ditions may require. On the belt of the truss a pad is 
secured on which an adjustable yoke is pivotally sup- 
ported. A perineal strap is also provided, which has a 
lever on its end, with a hook adapted to engage the yoke, 
A hook on the belt engages the pad. 

RIFFLE.- Charles P. Gat, Spokane. Wash. This 
new and Improved riffle is arranged to permit one to 



place the riffie-sections in position in the sinlce-box or 
flume, without the necessity of driving nails, screws, or 
the like, into the bottom of the sluice-box or flume. 
Leaking of the bottom is thus obviated. The invention, 
in order to attain the desired end, consists of a riffle 
made in independent sections removably held on the bot- 
tom of the sluice-box or flume. 

DEVICE FOR PREVENTING REFILLING OF 
BOTTLES.— John L. Adams, New York city. This 
device comprises a hollow, valved shell adapted for in- 
sertion into a bottle's neck, and having in its exterior 
a recess with an inclined surface, the lower or inner end 
of which is nearer the periphery of the shell than its 
upper or outer end ; a rolling, locking device, such as a 
ball, held in the recess against the inclined surface, and 
arranged to project from the periphery of the shell ; and 
a spring engaging the upper or outer surface of the lock- 
ing device to force it in longitudinally of the shell to- 
ward the narrow end of the recess. 

BORING TOOL.— Thomas Russell, Grand Rapids, 
Minn. The purpose of the present invention is to pro- 
vide an anger with meanq for directing heat to the 
cutting end. so that the tool may readily bore throujjh 
frozen ground. To this end the tool is made hollow, 
and connected by means of a valved, flexible pipe with a 
boiler or with a hot air-supply. 

THILL-COUPLING. — Alfred Bixbt, Richmond. 
Ky. The coupling is composed of an axle-portion hav- 
ing a middle hook and a circular bearing on each side of 
the hook and a shaft-portion having a slot to receive 
the hook. Lugs fit into the side bearings, whereby a 
part of the draft-strain is carried by the side bearings. 
The coupling is designed to afford a strong antirattling- 
bearing of large surface, subject to little wear, 

NOZZLE.— James Wright, Roslyn, Wash. To pro- 
vide means for the protection of firemen when endeavor- 
ing to extinguish a fire, this inventor has devised a noz- 
zle-attachment by which a small stream or spray may be 
discharged upon the man holding the hose. The nozzle 
has at one side a valve-casing with a port leading to the 
bore of the nozzle, and its outer end arranged, as already 
mentioned, to direct a protecting stream upon the hose- 
man. 

JAR.— Andrew J. Hartman, Allentown, Pa. The 
jar-closure provided by this inventor has a clamping- 
plate with side flanges bent laterally at certain points to 
form engaging studs. A clamping lever is pivotally 
mounted on the clamping plate and has a bent portion 
capable of springing into contact with the engaging lugs. 

WINDOW-SUPPORT FOR CLOTHES-LINES.— 
James Gormley, New York city. This invention is an 
improvement in clothes-line devices, and consists of a 
pivoted arm attached to the casing outnide of the win- 
dow, which arm is capable of being swung within the 
window-opening when the lower sash is raised. The 
lines t>eing thus placed in position, the clothes may be 
conveniently attached thereto without danger to the 
person hanging out the clothes. 

GUTTER FOR GREENHOUSES.-Georqe M. Gar- 
land. Des Plaines. 111. A valley-gutter has been de- 
vised, which is constructed to combine a stop for the 
glass and a drip-conductor. The devices for fastening 
the gutter to the supports are below the weather-face of 
the glitter, thus avoiding perforations of the weather- 
face. Waterproof connections are provided for the 
members of the gutter. 

MARINE VESSEL.— Graham Frasbr, New Glas- 
gow. Canada. To provide a vessel especially designed 
to carry ore, coal, grain, and the like, is the object of 
the present invention. The ship has two parallel longi. 
tudinal bulkheads on opposite sides of the longitudinal 
center of the vessel, and transverse bulkheads spaced 
apart and extending from one side of the vessel to the 
other and intersecting the longitudinal bulkheads to 
form outside and middle compartments in the hull. 
Doors lead from the outside compartments to the middle 
compartments between the bulkheads. Alined hatches 
for each set of compartments are located adjacent to one 
another In a transverse direction. 

WAGON-BOX. - Thomas Forstner, Sigel. Minn. 
This collapsible wagon-box consists of bottom boards 
having interlocking connection; side boards adapted to 
rest upon the outermost bottom boards; and guides for 
the side boards, limiting their inward movement. A 
clamp consisting of a bottom member extends beneath 
the bottom boards and upwardly at the outside of the 
side boards. Each upper member of the clamp is pro- 
vided with a bent locking bar journaled therein and 
adapted to engage the inner surfaces of the side boards 
when turned down. 

VEHICLE-STANDARD. - John F. Cook. Leon. 
Iowa. The standard is provided with a socket formed 
with a base adapted to rest on the top of a bolster. A 
depending flange Integral with the base is adapted to 
engage the sides and ends of the bolster. Strengthening 
ribs integrally connect the base with the socket. An 
upright or stake is removably placed In the socket. 

SAWMILL-DOG.— Albert D. Lane, Montpelier, Vt. 
The object of this invention is to provide a dog for 
holding timber upon the carriage so that the stick may 
be cut down to a very narrow thickness. The dbg may 
be disengaged by the attendant without approaching the 
saw and without marring the last board. The dog slides 
on a guide and has two teeth disposed longitudinally of 
the carriage. Or^e of the teeth is sharpened and the 

I other blunted, the sharpened tooth being the longer. 

' The drg is received by a vertical guide movable across 
the carriage. 

I PLACKET-FASTENER. - Margaret B. Miller, 
I Malone, N. Y. Thiin plackeUfaptener comprises two 
resilient members jointed together at their lower ends 
and having at their upper ends, one a clasp-hook open- 
ing toward its opposing member, and the other an elas- 
tic pad completely inclosing it and adapted to be re- 
ceived into and frictionally held by the clasp-hook. 

CARTRIDGE.— JosEr Muthherr. Nuremberg, Ger 
many. The cartridge patented by this inventor is de- 
signed to have only a priming powder, such as is used in 
Flobert ball-caps. The cartridge is formed with a 
shoulder and in its base, powder is fliled. A disk bears 
on the powder, A bar located in the cartridge extends 
transversely thereto and has its ends bearing on the 
shoulder whereby the bar Is held in place. The bar 



bean on the disk and forms an anvil on which the 
charge is flred. 

CYLINDRICAL, BALANCED GATE-VALVE. - 
Thsron a. Noble, Seattle, Wash. Within the reduced 
inlet end of a cylindrical valve-casing, a valve-seat fits 
with its cylindrical inlet portion : the scat is formed at 
its lower end with a fiange so that it may be secured to 
the casing. The valve-seat extends directly up into the 
casing and is formed with two annular valve-seats on 
which a cyHndrical gate-valve can be. seated. The gate- 
valve is located directly above and in alinement witii the 
inlet- opening of the valve-casing. The valve can be 
raised and lowered. 

SIPHON DELIVERY DEVICE FOR LIQUIDS.- 
Friedrich L. a. Ribmann, Altona, Germany. Hither 
to it has been the practice in drawing off liquids by 
siphoning to start the flow by suction through the mouth 
—a dangerous practice with corrosive liquids. The inven 
tor overcomes this objection by providing the legs of 
hifi siphon with suction-devices consisting each of a 
stuffing box screwed into a cap, and of a, rod provided 
with a piston. 

UMBRELLA - ATTACHMENT. — Frank Searle, 
Ennis, Mont. The umbrella of this inventor is so con- 
structed that when removed by the wind from the hand 
it will be closed by the action of the handle or canopy in 
coming into contact with an object. A rod is mounted 
to move longitudinally within the stick and connects 
with a holder carried by the stick, whereby a runner 
moving on the stick is released. A cap on the stick is 
mounted to move freely on the stick, and by its means 
the rod releases the holder to close the umbrella, when 
the cap has struck the ground. 

CRUTCH.— Richard Schwarting, Brooklyn, New 
York city. The foot-section of this crutch is provided 
with a removable block or plug of yielding material, 
which block is used ap a tip in fair weather. When, 
however, the ground is slippery, a spur-section may be 
used as a tip, which spur, when in use, will automatically 
at each step remove any material which may cling to the 
section. 

CONSTRUCTION OF ASPHALT PAVEMENTS.— 
John L. Adams, New York city. The present invention 
provides a means for laying an asphalt pavement capable 
of witdstanding the wear of heavy vehicles better than 
pavements laid in fthe usual manner. The pavement is 
so constructed that it can be taken up in blocks and re- 
laid. A novel anchoring device is provided which tends 
to hold the blocks in position and to prevent their being 
forced up at the sides or ends. 



Designs. 

CORN-CAKE.— George H. Cross, St. Johnsbury. 
Vt, The design provides a corn-cake having a flat 
bas3 and a semicircular upper surface. 

COMBINATION SQUARE.— Burnside E. Sawyer, 
Fitchbnrg, Mass. The chief characteristic of this square 
is found in a web having a circular central opening, the 
edge of the web around the opening being raised. 

CAP FOR TEETH.— Allen W. Smith and Henry 
McDowell, ParkviUe, Brooklyn, New York city. These 
Inventors have devised a gilt tooth which can be slipped 
over an eye-tooth so that the eye-tooth shall have the 
appearance of being made of gold. 

PUZZLE-BOX. - Charles J. Staberg, Brooklyn, 
New York city. This design consists of a box having 
an entrance door, and the figure of a pawnbroker behind 
a counter painted on the bottom of the box. Any small 
object can readily be made to pass the door by manipu- 
lating the box. Once in the box, it is most difficult to 
remove the object by means of the door, and therein con- 
sists the puzzle. 

FABRIC. — William H. Mayer, New York city. 
The leading features of this design consist of fanciful 
flowers formed with leaves radiating from common cen- 
ters represfliting clusters of elliptically-shaped leaves at 
an angle to the radial leaves. 

Note.— Copies of any o^ these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 



NEW BOOKS, ETC. 

What Shall Our Boys Do for a Liv- 
ing ? Bv Charles F. Winprate. New 
York: The Doubleday & McClure 
Company. 1898. Pp. 287. Price $1. 
At the present time this is a most pertinent question, 
and a question we are often asked and which is most diffi- 
cult to answer. Mr. Wingate. who is well known as an 
expert in his line, has written interestingly of the inclina* 
tion, qualifications, physical equipments, moral training, 
and overwork in children; publicor private schools,what 
to read, the country boy. the city boy, learning a trade, 
college education, journalism, legal profession, the art of 
public speaking, medicine, engineering profession, busi- 
ness, etc. While it is not likely that any one person is 
able to speak in a qualified manner of all the professions 
named, at the same time there are many generalities con- 
cerning them which parents always wish to know and 
which are very difficult to obtain, and to such persons this 
book is admirably adapted. We have not seen any book 
in a long time which compares even remotely with it. 
Books of this kind are too often written by theorists and 
moralists who have had no practical experience what- 
ever in the great world. 

Flashlights on Nature. By Grant 
Allen. Illustrated by Frederick 
Enock. New York: Doubleday & 
McClure Company. 1898. Pp. 312. 
Price 11.50. 

The author has a large range of activity, which varies 
from European guides to curious articles on Italian paint- 
ing, and from interesting articles on natural history to 
theological questions. In the present volume, at any 
rate, the author Is certainly at home. The chapters deal- 
ing with " Cows that Ants Milk," " Plant that Melts 
Ice," " A Woodland Tragedy," " Marriage Among the 
Clovers," '' Those Horrid Earwigs," " First Paper 
Maker," " Abiding Cities," " A Frozen World," "British 
Bloodsuckers," " A Very Intelligent Plant," " Foreign 
Invasion of England," are excellent and interesting con- 



tributions to natural history, and we can heartily recom- 
mend the book. The illustrations of Mr. Enock are the 
best we have ever seen of natural history subjects. He 
has often watched for twelve hours at a time to observe 
some rare chrysalis at the exact moment of bursting, and 
hip drawingsmade under the microscope constitute a pic- 
torial series of unusual value^ 

Compressed Air Production, or the 
Theory and Practice of Air Com- 
pression. By W. L. Saunders. 
New York: Published bv Compressed 
Air. 1898. Pp. 58. Price fl. 

These articles have been reproduced from the paper 
called Compressed Air. The book Is filled with illustra- 
tions, diagrams and tables, and will doubtless prove of 
value to those who are interested In the use of compressed 
air. 

Sketch of the Evolution of our Na- 
tive Fruits. By L. H. Bailey. New 
York: The Macmillan Company. 
London: Macmillan & Company, 
Limited. 1898. Pp. 473. Price $2. 

The tasteful volume before us is a most interesting one< 
and the subject is treated in an entirely new manner. It 
attempts to expound the progress of evolution in ob- 
jects which are familiar and which have not yet been 
greatly modified by man; it is an effort to make a simple 
historical record from unexplored fi^ds; and desires to 
suggest the treasures of experience in a narrative which 
are a part of the developments of agriculture and from 
which the explorer must one day bring material for his- 
tory and inspiration for story. It is ten years since these 
studies were begun. Some of the material has been pub- 
lished in our Agricultural Department Bulletins and iilso 
in different journals. The prosecution of these studies 
has demanded the consultation of original sources of in- 
formation, which has required much travel on^the part of 
the author, including visits to European herbaria. The 
book may also be termed a contribution to the study of 
evolution in plants. Prof. Bailey is to be congratulated 
upon the satisfactory completion of an excellent work, 
both from a literary and scientific standpoint. 

Magnets and Electric Currents. An 
Elementary Treatise for the Use of 
Electrical Artisans and Science 
Teachers. By J. A. Fleming. Lon- 
don: E. &F. N. Spon, Limited. New 
York : Spon & Chamberlain. 1898. 
Pp. 408. Price $3. 
Prof. Fleming is a well known English authority 
on electrical matters, so that a work from his pen is of 
more than usual interest. A number of years ago the 
author published a reprint of a course of lectures under 
the title of " Short Lectures to Electrical Artisans." This 
book ran through many editions, and owing to the pro- 
gress in electrical science, an entirely new edition has 
been required and the present volume may be considered 
to take the place of it. The chapters deal with magnets, 
force of magnetic flux, electric currents, electromotive 
force, the measurement of electric currents, electro-mag- 
nets. Inductions, alternating currents, electrical measur- 
lug instruments, the generation of electrical currents. 
Mathematics have been very carefully avoided in this 
book, and the work cannot fail to have a large circu- 
lation among students interested In electricity. It is 
illustrated by some 135 engravhigs. 

Topographical Surveying. Includ- 
ing* Topotrraphieal Surveyiner. By 
George J. Specht. New Methods in 
Topographical Surveying. By Prof, 

A. S. Hardy. Geometry of Position 
Applied to Surveying. By John 

B. McMaster. Co-ordinate Survey- 
ing. By Henry F. Walling. Second 
Edition, revised. New York : D. 
Van Nostrand Company. 1898. Pp. 
210. Price 50 cents. 

The essays republished in this volume have already 
won the approval of practical surveyors, having appeared 
as original contributions in The Engineering Magazine. 
This book is issued In answer to an increasing demand 
for a good guide to modem methods of surveying areas, 
and the articles were brought together to form a single 
volume. The methods of surveying described in this 
little volume are according to the latest practice of tope* 
graphical engineers. As it is issued at such a low 
figure, and in view of the excellence of its contents, there 
Is no doubt that it will command a large sale. 

MATTER. Energy. Force, and Work. 
By Silas W. Holman. New York : 
Macmillan Company. 1898. Pp. 257. 
12mo. Price 12.50. 
The author is the Emeritus Professor of Physics in 
the Massachusetts Institute of Technology. The pur* 
pose of this book is to present a fundamental review of 
four of the chief concepts of physics which shall be 
helpful to students and teachers of natural science as 
well as to many who have less direct concern in them. 
The attempt is made to lead up to the concept in a plain 
and logical way, and thus to arrive at a set of definitions 
which shall be at once clear and distinct. The author 
has acquitted himself of this difficult task with great 
credit. We have rarely seen a more clear and lucid ex- 
planation in any of the concepts of modem science. Com- 
ment is made on the various current definitions, but the 
book is constructive in spirit, not critical, and it is the 
more valuable on this account. 

Soaps. A Practical Manual of the Manu- 
facture of Domestic, Toilet, and Other 
Soaps. By George H. Hurst. Illus- 
trated with 66 engravings. London : 
Scott, Greenwood & Company. 1898. 
Pp. 385. Price $5. 
It has been some little time since a new work upon 
soap-making has appeared. The present volume ap- 
pears to be much more modem and up to date than any 
of the others with which we are acq uainted. It is a prac- 
tical work by a practical man. Especial attention is 
given to machinery and processes of soap-making rather 
than to formulas. This is what is needed, as the formulas 
are far more readily obtainable than information regard- 
ing the method of using the same. The book is well 
illustrated by engravings showing machinery used in 
soap-making according to English practice. 
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For logging engines. J. S. Mundy, Newark, N..I. 

" C. S." Metal Polish. Indianapolis. Samples free. 
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Kngine is built by the De La Vergne Refrigerating Ma- 
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tricity is " Experimental Science." by <jeo. M. Hopkins. 
By mail. H. Munn & Co., publishers, 361 Broadway, N. Y. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munu & Co., 361 Broadway 
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(7543) J. D. asks : How many pounds 
of compression is required to the inch to make liquefied 
air? A. No amount of compression wililiquery the air, 
UBlesB it is at the same time cooled to at least 320° Fah. 
below zero. When cooled to this temperature, a pres- 
sure of 585 pounds to the square inch is required ito 
liquefy it. In practice a pressure of from 2,000 to 2,500 
pounds per square inch is employed. 

(7543) Q. writes: 1. I have a battery 

composed of four Edison-Lai ande cells. What charge 
should be used in the cells f What E. M. F. should each 
cell have? What internal resistance should each cell 
have? A. The Edison-Lalande cell Ih charged with a 25 
per cent solution of caustic potash in water, or one 
pound of caustlq potash to three pounds of water. The 
E. M. F. of these cells is about seven-tenths of a volt. 
The interna! resistance varies with the different forms 
from 0*02 ohm to 0*5 ohm. 2. What voltage should it 
take to electrolyze, at a fairly rapid rate, water, hydro- 
chloric acid, copper sulphate, sodium chloride, sodium 
sulphate f A. All these substances will be decomposed 
at a fairly rapid rate with any voltage above 20 volts. 3. 
Where should one be able to procure, in Canada, sticks 
of commercial zinc about 6 inches long and ^ inch in 
diameter, and suitable for use in home-made Bunsen 
cellsf A. Zinc rods of this size must be made on special 
order. Address any dealer in metals. We should ad- 
vise yon not to use a large rod of zinc in a Bunsen cell, 
but either a plate bent into a cylinder or a Daniell's zinc. 
For these address any dealer in electrical supplies in our 
advertising columns. 4. Is there any relation between (a) 
hardness and density, (b) hardness and ductility, (c) 
density and ductility ? A. No relation is known between 
these dissimilar properties of matter. 

(7544) C. T. P. asks : 1. Would g:ood 

Low-moor iron forgings be better for the field magnets of 
the simple electric motor described in Scientific 
American Supplement, No. 641, than the Russian iron 
and have them jointed at each end ? A. Any good soft 
wrought iron may be used for the field of the dynamo of 
Supplement. No. 641. Cast iron can be used, but the 
dynamo will then have only one- half the output which 
it will have if wrought iron is used. 2, Please give the 
voltage and amperage of 8 cells of plunging bichromate 
batteries. A. The working voltage of the bichromate 
cell averages about 1*8. Eight cells will then have about 
14 volt£. The current on short circuit is very large, but 
drops rapidly. No figures can be given for every case, 
since so many factors enter into the problem: freshness 
and strength of solution, distance between plates, con- 
ditions of zincs. Four amperes is perhaps a fair figure 
on an ordinary circuit. 3. How large a storage battery 
would be required to give the same voltage and amperage 
and how to make one, and the difference in the cost dt 
them. A. You will need the same number of storage 
cells as of potassium bichromate cells. A charging bat- 
tery will also be required. The cost of both will be much 
greater than of one alone. A form of storage cell is de- 
scribed in Scientific American Supplement, No. 845, 
price 10 cent£. 

(7545) F. B. F. writep : 1. I have a mo- 
tor made from the drawings and specifications in the 
SUPPLXMENT, No'. 641. which I wish to convert into a 
dynamo. What size wire and what quantity will it re- 
quire on the field magnets? Also what size wire and 
what quantity and what style of armature will produce 
a current of 50 volts? A. There seems to be a confusion 
of ideas here. To convert the motor of Supflekekt, 



No. 641, into a dynamo is one thing, to build a dynamo 
from the sketch inclosed is quite another thing. First, 
to convert the motor, connect to some source of power 
and run it up to full speed. In case it does not generate 
current, disconnect the field circuit and excite the field 
by a battery. Such small machines are quite likely not 
to be self-exciriug. Second, it is not well to attempt to 
huild a dynamo from your sketch. It is not well de- 
signed. The cores of field magnets are % by 1^ inches, 
having only % square inch area of cross section. Quite 
too small. The space left for a spool and wire is only ^ 
inch by Z% inches, too small for a winding for 50 volts. 
The pole pieces are much too heavy for the other parts, 
and the armature space too large. 8. How many, if any. 
50 volt 16 candle power incandescent lamps will it light? 
What speed will it be required to run it ? A. Your ex- 
pectations in question 8 as to output are quite too large. 
Such a machine will not light any 16 candle power 50 
volt lamps It might be wound to light a few 6 candle 
power low voltage lamps. A dynamo which is only 10 
inches by 5 inches by 2^ inches cannot furnish a heavy 
current. You cannot produce a 14 candle power lamp 
which can be lighted with one ampere at 14 volts. Three 
and four volts per candle is about as well as any one can 
do now. Our advice would be to find a plan fully de- 
veloped for a dynamo which will do the amount of work 
you need to have done. You can light 8 to 10 lamps of 
16 candle power with one horse power. 3. What size 
and what quantity of wire will it require on armature 
and field magnets to produce a current that will light 14 
candle power 14 volt 1 ampere incandescent lamps, and 
how many will it light ? At what speed will it be neces- 
sary to run the dynamo ? A. There is a book giving 
plans for several sizes of dynamo from % horse power 
to a 20 light machine by Edward Trevert, This we can 
send you for $2.50 by mail. 

(7540) J. E. D. writes: 1. Treating on 

the velocity of falling bodies, Avery's '* Physics," on 
page 107, example 53, statement is made as follows : 
From an upper window drop simultaneously, fi*om each 
hand, an iron and a wooden ball, both of same size, but 
varying In weight, and observe that both reach the 
ground practically at the same time." A. The state- 
ment quoted above is the theoretical statement usually 
found without qualification in elementary text books of 
physics. For small, compact masses of heavy material, 
such as stone and common metal, falling not more than 
200 feet in the open air the actual velocity acquired agrees 
very closely with that given by theory. 2. Will you 
kindly give formula governing say a lead ball weighing 
ten pounds, and a wooden ball of same size weighing 
one pound, dropped from an altitude of 1.000 feet where 
air pressure is fifteen pounds per square inch at ground? 
Kindly dilate upon theory, for there is a diversity of 
opinion here. A. When two bodies of the same size but 
of different weight fall through the air, the air resists 
motion unequally. The same laws of pressure which 
apply to a body at rest, against which the wind 
blows with a certain velocity, apply to these bodies. 
Since the same pressure is produced by a body moving 
against air at rest, as by the air moving with the same 
velocity against a body at rest. The formulas asked for 
are those for wind pressure against structures as given 
in works on engineering. The surface pressed upon is 
the area of the equator of the ball. The mean velocity of 
a falling body is the velocity at the middle of the time of 
its descent. The mean resistance of the air is that due 
to this velocity as per tables given in engineer's pocket 
books. This multiplied by surface pressed upon gives 
total resistance. The difference in air pressure for 1,000 
feetisone-half pound per square inch. After all calcu- 
lations and allowances have been made, the calculated 
result will probably differ widely from the result of ex- 
periment, just as the calculated wind pressure for a 
bridge differs widely from the real pressure. Nor are 
there any experimental results to be had. There is no 
place on the earth where a ball can be dropped in open 
air 1,000 feet. The Eiffel Tower is nearly this height, 
being 300 meters. Balls dropped down the shafts of 
mines nearly realize the conditions imposed. 

(7547) W. J. K. asks : 1. What kind of 
lead is used for storage battery plates, cast or rolled ? 
A. The plates of accumulato|:g^,are of cast lead. 2. If 
litharge is used to coat the plates, how long will it take 
the plates to "form " so that they can be used ? A. The 
length of time depends on the size of plate and strength 
of charging current, but it is always a number of hours. 
3. If the cell is left uncharged, how will it be affected ? 
A. The cell is rapidly destroyed. 4. If it is left charged, 
how will it be affected ? A. If a cell is left charged or 
uncharged for any length of time without using it, a 
hard insoluble sulphate of lead is formed which hinders 
the action, uses up active material, and tends to disinte- 
grate the plate. 5. Does the liquid in the cell ever have 
to be renewed ? A. The sulphuric acid is not used up in 
the action of the cell, but remains and is used over and 
over again. 6- How can you tell when the cell is fully 
charged ? A. A cell is charged to 2-5 volts charge till 
gas is given off rapidly from the plates. 7. About how 
many amperes will a celt give having five plates, each 
3 inches by 1 inch ? A. About six-tenths ampere. 

(7548) G. H.F. asks: Will the heater 

described in Supplement No. 1113 work on alternating 
current ? A. Certainly. One sort of electric current may 
be transformed into heat as well as another. The heat- 
ing effect of a current is proportional to the square of 
the current in amperes and to the resistance in ohms, or, 
expressed in letters, to C^R. 

(7549) J. R. C. writes : Please give 
something of the construction of a repeating coil. Such 
as used in connecting a ground circuit with metallic tele- 
phone circuit. A. A repeater coil is an induction coil 
whose two windings are put on together and are of equal 
length. One of the windings is u-ed to complete the 
metallic circuit, the other to connect between the sub- 
scriber's wire and the ground, so as to complete his cir- 
cuit without grounding the metallic circuit. Various 
sorts and modifications of this can be found in Poole's 
Telephone Handbook, price $1.50 by mail. 

(7550; C. O. H. writes: 1. I am about 

to make a new armature of the drum type for motor 641, 
as I think it will have double the efficiency with the 
same amount of wire. How many wrought iron rings 
would be best to use and of what thickness ? A. The 



the purpose with projections making grooves into which 
the coils are wound. These disks are about ^ inch 
thick. The armature will then be built as shown in 
SuppLBHBNT No. 600, prlcc 10 cents. With paper disks 
alternating with the wrought iron disks, the armature 
core should be a little longer than the width of the pole 
pieces. 2. If practical, I should like to get 110 volts 
from it when run as a dynamo. Then what size wire 
should I use and how many layers ? A. For 110 volte. 
use No. 30 A. W. G. single covered wire on armature and 
No, 28 A. W. G. single covered wire on fields, winding 
the coils to same size as in original form. 3. Should it 
be wound in twelve or more sections ? A. Twelve is a 
good number of sections for the armature. 

(7551) T. E. says: 1. I intend to make 

a storage battery of six cells, having a capacity of 100 
ampere hours to each cell They will be made on the 
Faure system. What would be the highest amperage 
that could be used in charging them (without injury) ? 
A. Use 6 to 8 amperes per square foot of surface of posi- 
tive plates, reckoning both sides in charging a storage 
battery. 2. How many hours would they run four 8- 
candle power lamps ? A. To find the hours, multiply 
the amperes required for each lamp by 4 and divide the 
100 ampere hours by this number. 3. Of how low volt- 
age can a 16-candle power lamp be had ? A. Sixteen- 
candle power lamps are usually made for 100 or for 50- 
volt circuits. With six cells you will not be able to use 
a light of more than 10 volts, and to obtain 16-candle 
power would require 5 to 6 amperes. No incandescent 
lamp is made to carry so large a current. 4. Does a 
dynamo and storage battery work well in a low tempera- 
ture, such as 20 degrees below zero ? A. We know no 
reason why a dynamo should not work just as well at the 
north pole as anywhere else. The liquid of a storage 
battery will not freeze at 20 degrees below zero, and the 
battery will work as long as the liquid is unfrozen. 

(7552) W. M. P. asks : 1. How can I 
change the current of a small magneto (10,000 ohms) so 
as to get an even and smooth current as from batteries ? 
A. By running it so fast that the Impulses of the cur- 
rent are as rapid as those from the battery, which, we 
hardly need to say, cannot be done. 2. Would it strength- 
en the current any in a dynamo (110 volts) to excite the 
fields separately ? A. Yes; by just the amount of cur- 
rent which the resistance and self-induction of the field 
uses up. It is, however, cheaper to funiish this current 
from the dynamo itself than to provide it from some 
separate source, if the dynamo gives a direct current. If 
the dynamo is alternating, it must be separately excited. 
3. I have a small one-quarter horse power motor, but do 
not know how many volts it is wound for. The fields 
are composed of a large iron ring and there are four 
places for windings. In each place is wrapped two 
layers of No. 20 wire. The armature is composed of an 
iron ring, with eight parts, and is wrapped with No. 24 
wire. There is an additional part to the fields which fits 
inside the armature which looks like a two pole arma- 
ture, but is fastened to the base. How could I change 
the windings on this motor so as to run it on a 10 
volt current ? 4. I have the castings for a small dynamo 
or motor fields, have place for but one winding, and 
this is 1^ by \%. What size wire should I use to make 
this a dynamo and what to make it a motor ? (The ar- 
mature is a three pole one.) A. Get someone to measure 
the machines for you and calculate the necessary altera- 
tions. These questions illustrate what we are receiving 
every week— questions which cannot be answered be- 
cause sufficient data are not given. 5. Is there any way 
to make a + magnet and a — one f I mean by putting a 
current into it so that you can shut it off whenever de- 
sired. A. No : a positive pole cannot be produced with- 
out d minus pole. 6. What use is a condenser to an in- 
duction coil ? A. To give strength and efficiency to the 
discharge. 7. What is the difference between a spark 
coil and an induction coil ? A. A spark coil has but a 
single winding through which the current flows and 
which gives a spark on breaking the circuit. The induc- 
tion coil has two windings, and a current is obtained 
from the secondary whenever the current is made or 
broken in the primary. 8. Also, how and what is a step 
up transformer and a step down transformer, and what 
is the difference ? A. By a step up transformer the 
voltage of a current is raised and by a step down trans- 
former it is lowered. Both are induction coils. We 
would recommend to jou the purchase of Hopkins^ Ex- 
perimental Science, price $4 by mail, and of the Elec- 
trical Library, price $5 by mail. From such books you 
can obtain the answers to such questions as the above, 
besides much other valuable information. 

(7553) E. F. S. writes: For reply to 
question how to make an electric heater, you give me 
amountand size of wire to connect to arc light circuit. 
What I wanted was something to connect to ordinary 
incandescent circuit, even if the heating capacity is very 
small. A. The directions for an electric heater are the 
same, for any sort of circuit, arc or incandescent, direct 
or alternating. Divide the voltage of the circtiit by the 
number of amperes desired and the quotient is the num- 
ber of ohms of resistance which must be used. The 
quantity of wire can then be found from tables. If 
German silver is used, only one-thirteenth as much wire 
is needed as for copper. If iron is used, take twice as 
much as of German silver. 

(7554) W. B. B. writes : 1. I am build- 
ing the simple motor described in Supplement No. 641. 
Where shall I connect the battery to the machine, Fi^. 9? 
A. Connect the battery to the binding posts, g and p', iu 
Fig. 0. 2. Please state how to make the battery to run 
the motor. A. You will find a battery especially adapt- 
ed to such work as running this motor fully described, 
with drawings, in SapPLBHSNT No. 792, price 10 cents by 
mail. 

(7555) M. L. asks : What is the mean- 
ing or derivation of the word "Breguet," used in de- 
scribing certain watch movements -as '* Breguet hair 
spring." The word is, of course, French, and cannot be 
found in dictionaries. A. "Breguet" is the name of a 
man, a Swiss watchmaker, Abraham Louis Breguet, 
bom 1747, died 1823. See Webster's Dictionary, bio- 
graphical section. His name is connected with his in- 
ventions. 

(7556) A. C. S. writes : In your issue of 
November 12, under Notes and Queries in answer to 



from the street line can be changed into a direct current 
by the use of a rotary transformer. Will you please 
publish in your paper for the benefit of the readers how 
such a transformer can be made? A. A rotary trans- 
former is a motor and dynamo working together. It is 
used when a direct is to be changed to an alternating 
current or the reverse. The current to be transformed is 
used to drive the motor part and the motor drives the 
dynamo portion to generate the current desired. As the 
machine is usually built, only one field winding is used, 
but a double winding is put upon the armature, one of 
which is the motor circuit and the other the dynamo. 
We have not published the design for any such machine. 
A design is needed for each voltage to which the current 
is transformed. The company supplying the main cur- 
rent should be applied to for such transformers. 

(7557) J. L. B. asks : 1. Can you furnish 
me with a process of cutting an oval-shaped hole from a 
plate of double thickness glass, without boring ? A. A 
hole is first to be drilled through the glass with a corner 
of a file wet with camphor dissolved in turpentine. The 
plate should rest firmly on a small block of wood directly 
under the point of the tool, in order to avoid fracturing 
the glass. When the bole is drilled through it may be 
enlarged by a round file, wet in the same liquid. If the 
hole is to be quite large, it can be worked out to ita full 
size by a hot iron, carefully used, cutting a narrow 
piece, each time starting from the hole and leading the 
crack into the hole a quarter way around. Patience and 
experience will, in time, enable you to do a good job. 
Don't try a plate of any value at first. 2, May the pri- 
mary of an induction coil be made by using a spark coil ? 
A. It might answer for a small coil, but you had better 
build your primary up, adapting it to the secondary. 
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Advertising apparatus. C. A. Rollason et al 

Air purifying and ventilating system. W. S. 

Whitney 

Air tight lid, P. W. Forster 

Alarm. See Bicycle alarm. 

Animal trap. J. U. Hoover 

Auger, earth. Isgrig & Pharea 

Back pedaling brake. V. B. Doremus 

Baking pan. cake. V. D. Allen 

Bale tie making machine. Manville & Weeks 

Barrel pitching machine. E. Rau 

Battery. See Storage battery. 

Bearing. ball.O. C. Knipe 

Bearing for wheels for agricultural machines. B. 

J.Corser 

Beating apparatus. R. A. GIpple 

Bed bottom, spring, E.J. Antoni 

Bell, bicycle. A, W. Barton 

Bell, bicycle. W. A. Butler 

Bell clamp, bicycle. G. W. Eddy 

Bending machine. C. Seymour 

Bicycle. F. P. aemis 

Bicycle. M. L. Nichols 

Bicycle alarm. G. V. Hall 

Bicycle brake. A. M. Gushing 

Bicycle brake. Moorhouse & Turner 

Bicycle driving pear. A. Gower 

Bicycle folding basket attachment, McDonald & 

Norton ,. . . 

Bicycle fork crown. C. H. Smith 

Bicycle parasol attachment, Harrison & Brown... 

Bicycle saddle. T. E. Beck 

Bicycle safety attachment. Wilkins & Moore 

Bicycle support. E. Koehler 

Bicycle support. J. Leach 

Bicycle valve. C W. Beman 

Billiard cue chalker. C. A. W. & D. Devore 

Billiard cue holder. F. Beattie 

Binder, temporary. Watters & Gould 

Bi des, clover or flax attachment for self, W. 

Bauer 

Bitumen from sand, method of and apparatus for 

extracting. A. S. Cooper 

Boiler. See Steam boiler. 

Bolt holder, D. L. Shumate 

Bone black, revivifying, C. Catlett 

Bone black substitute and methorl of manufac- 
ture. C. Catlett 

Bottle. S. E. Wharton 

Bottle, non-reflllable. J. R. Lavender 

Bottle stopper. C. O. Roskoten 

Box. See Clothes pin box. 
Brace. See Mining brace. 

Bracket, F. S. Jewett 

Brake. See Back pedaling brake. Bicycle brake. 

Car Ijrake. Electromagnetic brake. Wagon 

Brake apparatus. J. J. Kennelly 

Bridge, movable. C. L. Strobel 

Bridle bit holder. G. Schneider 

Buckle. J. Polka 

Buoy, electric. E. W. G. C. HolTmann (reissue).... 

Burial structure. R. M. Hunter 

Burner. See Gas burner. 

Burner. W. R. Jeavons 

Burner. Ijinnert & Jeavons 

Burner attachment. B. Strauss 

Button loop. J. Blumenthal 

Calculating machine. H. Goldman 

Calipers. J. H. Culver 

Camera, magazine. A. L. Adams 

Camera, magazine. A. Angel 

Can ope tier. A. Pass 

Cans, pitchers, etc.. closing device for. J. Gawron 

Cane wagon, sugar. M. R. Spelman 

Canopy. head..S. Crocker 

Car. air storage motor. R. Hardie 

Car brake. S. Stitts 

Car coupling. M. M. Bishop 

Car coupling. E. C. Washburn 

Car roof, double, C. H. Hutchins 

Carding engine dividing apparatus. A. l.ejeune... 

Carriage top storm curtain, J. T. Lawless 

Case. See Show case. 

Casein with lithium salts, composition of. G. 

Wendt 

Cement, treating blast furnace slag for, A. 1). El- 

bers 

Centrifugal machine. T. Henderson 

Chair See Wheeled chair. 

Chuck. E. Marcille 

Cigar band. A. E. Morris 

Cireuitcloser. J, D. Gariock 

Clamp. See Bell clamp. Cultivator shovel clamp. 

Jointing clamp. 
Clevis for regulating plow furrows. J. H. Nelson.. 

Clevis, singletree. O. Thorsen 

Clock bell, alarm. W. E. Porter 

Clothes drier. J. H. Beardsworth 

Clothes line trolley. E. Gilon 

Clothes pin box or holder. R. C. Darnes 

Clutch, friction, H. W. Hill 

Compass, beam, V. A. Hannah 

Concrete breaking machine. Fairchild & Wilton.. 
Cone and ball bearing, King & Egan 
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Conveyer drive chain, A. R. Anthony 617.137, 617,138 

Coptig press, C. S. Phelps 617,042 

Corks, machine for reshaping crown, H. VV. Camp- 
bell 617,277 

Corn popper or coffee roaster, rotary. S. P. Pickett 616,9(!4 

Cotton gin grid. M. D. Daroovala 617.22«.t 

Counter and shelving, movable combination. I). 

Hunt (517.021 

Coupling. See Car cou()linfr. Thill coupling. 
Vehicle coupling. 

Crane. H. Sawyer H17,0.51 

Crate, eng. B. E. L. Gray 617.011 

Crushing or grinding mill. F. Hamachek 616,921 

Cuff fastener. F. A. Bagley tilT.aiM 

Cultivator J. H. Pat tee 616.961 

Cultivator. .1. W. Ratcliff 616,971 

Cultivator. N. O. Starts 6l6.9a'i 

Cultivator. C. Tanner 616,991 

Cultivator, riding, J. H. Pattee 616.960 

Cultivator shovel clamp. R. H. Avery 617.217 

Curtain pole, window, B. B.Taylor 617,203 

Cutter head. W. H. Chaffee 616.898 

Cycl e chain cleaner, J . C. Conn 617,224 

Cycle saddle support. W. B. Wilberforce 617,000 

Damper, stove. A . Ohnemus 617,256 

Dental forcep joints, truard for. J. A. Gholson. ..617,247 
Detector. See Fire damp detector. 

Disinfectingapparatus.C. J. Walz 616.994 

Door. W. D. Plue 617.120 

Door check. 1. Larsen 617.106 

Door closer. Hopan & McMahon 617.1.^9 

Door hanger track. L. A. Kirk 617.027 

Door or gate fastener. G. Baldry 61t> 877 

Donror like hook. D. Taylor 616.992 

Door, storm. <). Cobb 617.:i08. 617.3(19 

Dnwel for conduit pipes. S. Carroll 616 895 

Draught rigging. .1. A. Pilcher 616.965 

Drier. See Clothesdrier. 

Drving apparatus. W . ,1. M. Dobson 617,148 

Drill. See Grain drill. 

Dumb waiters, automatic lock for. G. Seabertr — 617.194 

Electric conductor support. J. M.Andersen 616,872 

Electric current supply, etc.. apparatus for. Pres- 
ton & Gill f;i7,121 

Electric elevator. A. B. See et al 617.128 

Electric furnace. J. A. Deuther fJK.OOtl 

Electric machines, means for cooling dynamo. 

Von Siemens & Rotth 616.979 

Electric motor. C. R. Meston 617.114 

Electric switch. U. H. Schuck 617.1H.S 

Electric switch, quick break. Bossert & Holton. .. 617.275 
Klectrical apparatus, helix for. J. T. Williams — 617.0(i7 
Electrical ci)nduits. pilot wire rod for, J. Arnot. . . 617,216 

Electrical distribution system. S. Kirlin 617,lt>6 

Electricity from machinery of locomotive-, means 

for generating. H. K. Roach 617.187 

Electrode for storage batteries, tubular. T. A. 

Willard 617.003 

Electrode, storage battery. T. A. Willard 617.00* 

Electrodes, means for producing battery. T. A. 

Williard 617,002 

Electromagnetic apparatus for actuating mech- 
anism. S. H. Hoggson 617.099 

Electromagnetic brake, F. C. Newell 616,956 

Elevator. See Electric elevator. 

Elevator. E. M. Fraser 617.;ia5 

Kiid Kate fastener. M. T. Koch 617.104 

Kiiirine. See Carding engine. Gas engine. Ro- 
tary engine. Steam engine. 

Enirlne. O. P. Hartman 617,249 

Exhibitor and protector, window shade, T. H. 

Maytag 616.9.t0 

Eyeglass attachment. C. A. Etherington. Sr 617.242 

Eyeelasses or spectacles, mounting for rimless. J. 

" Currin 616.904 

Fare register, j: J. Kennelly 616.932. 616.U.'i4 

F'astener stud member, separable. G. E. Adams. .. 617.269 

K'eediiig machine. H. P. Feister 617,l.il 

Fence. C. J. Qulnn 616.970 

F'ence machine. A. D. Wilkinson 617.001 

Fence machine, wire and picket, J. R. Jones 616.9,% 

F'ence. wire. J. M. Denning 617,084 

F'errule. screw. J. A. Joans 616.929 

J-lber. refining vegetable. B. S. Summers t;i6.988 

Filter, faucet. W. H. Vance 617.13.3 

Filter for conductor pipes. A. Martin 617.032 

Filter, water. O. E. Nickey 617.177 

Fire and street service hydrant, P. Eley 617.0o6 

Fire damp detector. G. A. Lyncker 617,111 

Fire engine use, harness support for, c. C. Rogers 617,18.S 

Fireproof door for theaters. t\ S. Steward 616.987 

Fishing tackle. O. T. DouKherty 617.236 

Floor covering fastener. J. K. Thoma 617,204 

Flooring, machine for making tongue and groove, 

G. Johnson. Jr 617.023 

Flour, etc., manufacture of. E. B. Watson 617,266 

Flower pot. M. L. Price 616.968 

Flower stand. A. H. Freese 617.090 

FIv paper holder, Fernald & Karten 617.243 

Fruit from damage in shipment, method of and 

device for preserving. S. R. Divine 617,235 

Fruit picker. H, W. Propst 617,258 

Furnace. See Electric furnace. Roasting fur- 
nace. 

Furniture, store. Kleiner & Parkinson 617,292 

Fuse, combined time and percussion. J. A. 

Walsh 617.365 

Game. C. E. Gibbs 617.;«)6 

Game apparatus, ball. Neely & Bradt 617.297 

Game counter. Markgraf & Boemermann 617,174 

Gas-burner, incandescent, C. S. Pinkh am 617.044 

Gas engine. C. C. Riotte 616,974 

Gas eenerator. acetylene. F. E. Bundy 616.889 

Gas generator, acetylene. J. L. Gebhart 617.246 

Giis generitor. acetylene. J. Ij. Styron 617,282 

Gas or vapor burners, automatic cutoff for. C. 

Bargam in 617.271 

Gas. pump or compressor. J. Keith 617.026 

Gils vending machine. J. Geen 616.iil4 

(iciiring, chain. J. Haider 616,919 

Generator. See Gas generator. 

(Jeiierator. F. J. Furman 617.092 

(i<ing, electromechanical. C. E. Beach 616,879 

(iriifle delineator. Batson & Sawtelle 616 878 

Grave cover. H. D. Cameron 616,894 

Grease tr ip. H. Sieben 617,057 

Grain drill. G. W. Kirkpatrick 617.102 

Grinding or polishing knife blades, razors, etc.. 

machine for. C. F. Ern... 616,909 

Guitar and mandolin, combined, J. Englund 616.908 

Hummer, power, H. W home a 616,998 

Hftndle. See Tool handle. 

Handle. W. Klein 617.103 

Hanger. See Sash hanger. Soap hanger. Trousers 
hanger. 

Harness terret. A. E. Lycan 617.109 

Harrow cleaner. spadinK. A. Anderson 617,070 

Harrow, revolving, F. Tiemann 617.063 

Harvester, potato. J. P. Brennan 616,885 

Hatters' kettles, device for cleansing. J. E. Mor- 
ton 617.296 

Hay or manure loader. C. Malmquist 616.948 

Hay tedder, J. A. Swanson 617.202 

Head rest. H. M. Joss 617.025 > 

Heater. See Kiln heater. Tire heater. | 

Heel trimming machine. A. McDowell 617.038 

Hinge, detachable. J. H. Morrison 616.952 

Hinge detachable, S. B. Phlfer 617.043 

Hoe ring, A. Deerwester 617.146 

Hoisting trio and sling. E. W. Wiley. Jr 617,267 

Hook. See Door or like hook. Singletree hook. 
Snap hook. 

Horse boot. J. Galpin 617.1.5.3 

Hydraulic jBck, J. Weeks 617,135 

Indicator. See Station indicator. 

Insecticide and making same. C. E. Hore 617,020 

Insulating arm, .1. D. Taliaferro 617.062 

Iron. See Sad iron. 

.Tack. See Hvdraulic jack. Trip jack. 

Jar closure. G. W. Burkhart 616.800 

Jointlns clamp. J. N. Roberts 617.123 

Joints for tubular articles, machine for making. 

J. N. Halifax 616.920 

Kiln heater, G. W. Soule 617.260 

Knitting machine. J. F. Nelson 617,039 

Label holder, F. P. Mensch 61t».9.51 

Lamp, acetylene generating. H. Oehl 617,041 

Lamp, cupola tail , B. S. Piper 616.966 

Lamp holding device, adjustable. M. M. Parvin.. 617.179 
Lathe attachment for cutting irregular forms, J. 

P. Brophy 616.887 

Leg, artiflcial. W. Andrews 6l6.87;i 

Ijevel. ditching, S. E. Garner 616.912 

Lever arms to their shafts, means for securing, 

A.J. Robinson 617.124 

L-ght wells, means for closing. M. H. Crittenden. 616,'.t02 
Lightuine arrester and fusible cutout, combined, 

L-iwton & Wilcox 617.170 

Lime liquor, apparatus for making bisulflte of, V. 

Drewseii 617.237 

Liquid cooling apparatus. G. A. Barnard 617.218 

Liquid distributer. J. W. Tallraadge 616.990 

Liquids from solids, apparatus for separating, 

Koheman & Hartley 617.029 

Lock. Sae Snsh lock. 

Locomotive, compound, S. H. Dunning 617,238 

Loom, W. S. Thomas 617.311 

Loom batteiis. means for securing shuttle blocks 

to. O. W. Schaum 617,191 

Loom letoff motion, weaving. Poyser & Ball 617,045 

Ijoom pattern arresting mechanism, G. F. 

HutChins 617,290 

Mandolin, P. Isbell 617.250 

Manual power press. Dewes & Shedlock 617,147 

Matting, A. Buchwalder 617.076 

Mattress, wire. F. J.BIaivr 617.173 

MouurlnC mMhUi«« Top«. B. O, Glultoa UIJKf^ 
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words per line. This notice shows the width of the i ine. 
and is set in agate type. Kngraviiigs may head adver- 
tisements at tne same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as eariv as Thursitay 
morning to appear in the f, llnwing week's issue. 




OODOimETflLWOBKEBS 

without steam power can save 
time and money by using our 

FootamlHaDdPoweiinacIiiiieTg 

SEND FOR CATALOGUES— 

^—Wood-working Machinery. 

B— Lathes, etc. 

SENECA FALLS MFG. COM? AFT. 

695 Water St., Seneca Falls, N. Y. 



.POWER & FOOT I SHAPERS. PLANERS. DRILLS 



wWM l JnrMMB < i Wli BM'i*)i3 



•SEBASTIAN LATHECO. IJO CULVERT ST. CINCINNATI. 0. 



Fnnt PnuiDr ■^nd turret liATHES, Plan- 
ruUL runCI ers, Shapers. and Drill Presses. 
SHBHABD LATHE CO., 133 W. 2d St.. Cincinnati. O. 



(Udlwortb^s 
Solid 
Die Plate 




Standara 



l^" Pri^e List on apvUcation to 
WALWORTH MFG. CO., 20 Oliver St., BOSTON, MASS. 




GRADE W 



OOD 

ORKING 



MACHINERY 



Single Machines or Com- 
plete Equipments for 
Any Class of Work. 

Your Correspondence is Solicited. 

ITF" Illustrated Matter and Prices on 

application. 

J. A. FAY & CO. 

10-30 John St., CmCmNATI, OHIO 

WORKSHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 
MACHINERY ■ 

allow lower bids on Jobs, and give 
greater proHt on the work. Machines 
sent on trial It desired. Catalog Free. 

VI. F. & JOHN BARNES CO. 
1999 RuBV St., Rockford, III. 

PATENTED HOLDERFand INSERTED 





"< 



ing. Threading, Bor- 
ing, Cuttlng-off and Knurling. Time 
and stock saved in forging, and grind- 
ing made easy by these constructions. 
Ask for Patent Tool 
Holder Catalogue. 
The Pratt & 

Whitney Co., 
Hartford* 
Conn. , U. S. A. 

ROUND OR SQUARE BASE 

SKINNER 
Impro Ted PLANER 
CHUCKS. Heavy. stronc 
accurately made. Greater 
capacity than any other 
chuck. Set screws of cruci- 
ble steel. All nuts case- 
baid ened. Drop forged steel 
wrench with each chuck. 
Holds straight or taper 
worii. Can be instantly ad- 
justed from to greatest capacity. 
SKINNER CHUCK CO., Church St., New Britain. Conn. 




THE OBER LATHES 



For Taming Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, In ile. Knife and Chisel Han- 
dles, Wh ifBetrees, Vokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

^~ Send for Circular A. 



The Ober JJathe Co., Chaarrin Falls, O., U. S. A. 




GET THE RIGHT ANGLE 



The easiest method of ascer- 
taining the proper angle 
required in any work, is 



ANGLE 
INDICATOR, 




which .can be used 
in connection 
with a universal 
bevel for trans- 
ferring any given 
angle. It is as ac- 
curate as our Micrometer Protractor, In deerees, not 
made in minutes. Nicely graduated from Oto ^, and well 
flnished. Every mechanic, carpenter, machinist, tool- 
maker,cahinetmaker,draughtsmFtn and tinsmith should 
own one. It is an indispensable tool to all using angles. 
Can be used for lathe work without the bevel Price ft 1 , 

J. StevensArm$& Tool Co. .ChlcopeeFalls, Mass., U.S.A. 



JUST WHAT EVERY YOUNG ELECTRICIAN WANTS! 

THE MODEL 

DYNAMO-MOTOR. 

Will Decompose Wa- 
ter, Do Electro Plat- 
ing, Light Incandes- 
cent Lamps, Run 
Machinery, etc. 

ty Send 3c. stamp 
for illus. catalogue. 
Elbridge Electrical Apparatus Co., Elbrldge, N.Y.. U.S.A. 
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. -.^- LARGEST MANUF7M:TURLRS 

- IN THE WORLD OF 

■- PERFORMED METALS 

StationT" CHICAGO. USA 



Mechanical movement. Z. T. Furbish 616,911 

Merry-go-round, O. K. Hauskey 616.923 

Metal bar straightening machine. L. H. Bright- 
man 617,223 

Metal calking tool. J. h'. Schlick 617.Ua4 

Metal working machines, tool holder for. J , J . 

Dahl 617.008 

Metals and ores, electrolytic apparatus for treat- 
ing. G. D. Burton 616.RflI 

Microscope. Bausch & Koehler t)17.0U7 

Mill. See (.'ru»biiiK or grinding mill. Windmill. 

Mining brace. I), .lacobs 617,163 

Minnow bucket and trap, combined. S. Heberling 6I6,ii24 
Motor. See Electric motor. 

Motor. C. M. Bell 617.222 

Motoric force, means for converting heat into, 

lrgens& Brun 617.032 

Mower Brass catcher, lawn. O. A. Young .... 617,006 

Mulo, self-acting. J. Ilamsden et al 617,048 

Nail, hook, or staple. H. Trauii 617,064 

Nail making machine, ti. Goddu 616,918 

Necktie holder and collar button, combined. Aus- 
tin & Craw 616.876 

Night soil. etc.. apparatus for destruction of, J. 

H. Mitchell et al 617,2M 

Numbering machine. VV. \V. Sawyer 617,052 

Nut lock. T. Harding 617.015 

Nut lock washer, li. Pyle 616969 

Nut tapping mach ine. Carter & VV righ t 617,078 

Ordnance breech mechanism, M. A. Lynch 617,110 

Ore grinder and amalcamator, J. Gerstle 616,915 

Paint sample, S. D. Pierce 617,119 

Pan. See Baking pan. 

Pan lid, frving, H. A. Bowers 616.883 

Paper vessel, \V. M, Kinnard 61'i.9;i8. filfi.939 

Pen yielding support. .1. J. Jones 616,931 

Pencils, penholders, etc.. combination attach- 
ment for. VV. W. Dodge fil7.149 

Perforatintr machine. H. S. Griffin 617.012 

Photographic dark room, N. Harrison 617.017 

Photographic developing apparatus, N. Wight 616.999 

Pick, K. Kortick 617,105 

Picker. See Kruit picker. 

Pictures or advertisements, apparatus for pro- 
ducing successively changing. C. Kougerat 617,244 

Pin. See Safety pin. 
Pipe. See Tobacco pipe. 

Pipe connection, E. H. Israel 617,251 

Plant protector, L. J. Merriman 617,0:i4 

Plow, wheeled. N. O. Starks 616.984 

Pole and doubletree coupling plate. G. W. Con- 
rad 616,900 

Pole or shaft coupling bolt for vehicles. E. L. 

Lowe 617,107 

Pottery and making thereof, C. O. Purintou 617,299 

Press. See Copying press. Manual powar press. 

PriutiUE machine, \V. Spalckhaver 616.981. 616.982 

Pulverizing apparatus, W. A. Koneman 617.030 

Pump. C. A. Wright 617.212 

Pump curb, C . A . Bartliff 617.219 

Pumping and measuring apparatus for oil, etc.. 

G. Hollan 617.019 

Pnrllings. etc.. machine for making. H. Dahlman 617.283 

Puzzle. J. W. Sturges 617.060 

Uailand tie plate. Dionne & Guy 617,234 

Railway electric block system. H. Baluss. Jr 617,139 

Railway rails of differential size, joining, A. A. 

Strom 617,059 

Railway rolling stock, means for altering gages 

of, L. Pearce 617.180 

Railway switch mate.C. F. Kress, Jr 617,167 

Railway systems, timing apparatus for trolley. 

H. (iarrett 617,010 

Railway track structure, C. K. Kress, Jr 617,166 

Railway train signal apparatus, C. N. Frederick- 
son 617.088 

Razor stropping and honing apparatus, Piatt & 

Dos Passos 617,182 

Razor stropping machine, G. Beston 617,274 

Refrigerator, P. L. Cron 617,144 

Kesister. See F'are register. Weight register, 
liing. See Hog ring. 

Roasting furnace. J. B. F. Herreshoff 616.926 

Rotary engine. F\ (J. Bates 617.072 

Ruler and spacer. S. C. La Due 616.943 

Sad iron, core heating. H. P. Carver. 616,896 

Safety pin for scarfs, etc., J. E. Fuller 617,091 

Sandpapering machine. A. C. De Wolfe 617,233 

Sash balance. Z. M. Lindley 616.947 

Sash hanger, storm. H. F. Wilier 617,211 

Sash holder. P. Marshall 616,949 

Sash lock. T. B. Stevens 617.131 

Saw. butcher's, G. Nusser 617,178 

Saw guard. F. A. Eastman 617,239 

Saw. hand. E. J. Hicks 616.927 

Saw setting machine. G. W. Kent 61P,935 

Sawing machine, felly. A.C. Wood 617,005 

Scissors, ball bearing. T. Murphy 617.176 

Screen. E. C. Smith 617,197 

Screw driver. F. Rainwater 617,046 

Sewing and plaitinn machine. G. H. W. Curtis 617,227 

Sewing machine presser foot, 8. P. Brown 617.075 

Shade and curtain hanger, window. J. Abra- 
hams 617,303 

Shade fixture, whidow, J. Scarlett 617.190 

Shaft loop. T. Lee 616.945 

Sheet metal plates, die for. L. L. Safrendorph 616,976 

Ships' ventilators, automatic valve closer for. G. 

J. N. Carpentier 617.077 

Shirt. B. Bernstein 617,.S07 

Show case, revolving. Levitt & Hunt 617,252 

Signal. See Train order signal. 

Silk, manufacturing artiflcial. Freraery & Urban 617.009 

Singletree hook. A. R. Sullivan 617,263 

Sluice, electrolytic reducing and amalgamating. 

J. H. Jory 617.024 

Snap hook, C. A. Conger 617.081 

Soap hanger. E. Roenius 617,259 

Soap kneading machine. A. & E. Des Cresson- 

nieres 617.282 

Soil for planting, apparatus for preparing, D. 

Mackay 617.112 

Sole cutting machine. C. E. Goddard 616.917 

Spindle driving bands, mechanism for guiding 

and applying tension to, J. Boyd 617.276 

Spinning machine, mule. VV. Bonney 617.141 

Spraying device, B. D. Tabor 616.989 

Spring wheel. F. L. & A. Koehler 616.942 

Sprinkler head, automatic. G. E. Higgins 617.097 

Sprocket wheel and chain. J. S. Kidd 616.936 

Stackers, turntable for automatic, J. Galland 617,286 

Stairway step covering, D. Walker 617.208 

Stake pocket. J. C. Kinsley 616.940 

Station indicator. T. C. Neeger 616.954 

Steam boiler, Richards & Shipley 617.050 

Steam boiler, B. T. Stauber 617.261 

Steam boiler, water tube. J. Provuncher 617,298 

Steam engine, J. B. Rhodes 616.973 

Steam generator water return system, E. P. 

Holly 617.100 

Step cover fastener. D. Walker 617,207 

Sterilizing and washing machine, combined, W. 

N. Carter 617.279 

Stocking. J. F. Nelson 617,040 

Stoker, mechanical. D. R. Ward 617.302 

Stopper. See Bottle stopper. 

Storage battery. F. W. Schneider. 616.978 

Stove, folding camp. W. S. Ray 617.122 

Strainer and filter. J. W. Hyatt 617.162 

Street sweeper. G. E.Schnepper , 617,055 

Suspender end. C.F. Edgarton 617,085 

Switch. See Electric switch. Telephone ex- 
change switch. 

Syringe. C. Savino 617,127 

Syringe and atomizer, E. A. Franklin 617.245 

Syringe nozzle. E. T. Pearl 6ie,963 

Tablet machine. A. R. Morris 617,256 

Tag. O. I.. Apthorp 616.875 

Tannin extracts, making. J. Blair 616.882 

Telephone exchange switch and signal appara- 
tus, W. W. Dean 617.145 

Telephone receiver. J. .1. Mulconroy 616.953 

Telescopic mounting. C. A. R. Lundin 617.108 

Test apparatus, traveling. E. Speiden, Jr fil6.98.S 

Thawing apparatus, R. A. Lackman 617. lf« 

Theatrical stage appliance. O. Gates 617,154 

Thill coupling. L. D. Brown 617.142 

Thill coupling, W. Pearce 617.181 

Threshing machine attachment. CD. Chalf ant . . 616,899 
Threshing machine straw rack. F. B. McDaniels.. 617.116 

Ticket, railwav mileage, W. A. Thrall 617,20.) 

Tipple. C. S. Farrer 617.087 

Tippler, rotary. F. Turnbull 617.065 

Tire cleaner, pneumatic. W. Glasgow 617,288 

Tire heater. Ferguson & Holraen 617,152 

Tiro, infiatable. W. F.Cornelius 616.901 

Tire, pneumatic. S. Pattisson 616,962 

Tires, etc.. elastic filling material for cycle. J. 

Deborde 617,2:i0 

Tires, machine for repairinr pneumatic. F. W, 

Maxson 617.033 

Tires on carnage'wheels, device for putting rub- 
ber. C. H. Prescott 616.967 

I'obacco pipe, J. Mitchell 617.036 

Tool, combination . N. O. Henault 617.018 

Tool handle. Tveit & Oversen 617,206 

Top. chameleon. C. Abrell 617,069 

Towing machine. J. A. Mumf ord 6I7.17r» 

Toy. F. C. Freeman 617.0R9 

Toy. W. W. Watt 617.209 

Toy. G.W.Wright 617.213 

Track fastening device. F. La Forest fil7.031 

Train order signal. H. De Wallace 617,232 

Trap. See Animal trap. Grease trap. 

Trip jack. E. T. Trefethen 616,993 

' ((;ont4fiuea on page 91) 



HELP YOURSELF 

to a better position, a better sal- 
ary, hj securing a technical ed- 
□oation. Our method leads 

to sure aaccess. Complete 

ooorBea in 

ELECTRICAL 
ENGINEERINC 

steam* Mechanical orCivil 

Engineering; Mathematics; Ghemistxr; Mining; 
Mechanical or Architectural Drawing ; Surveying ; 
Plumbing; Architecture; ^etal Pattern DraA- 

Shorthand; 




lag; Prospecting; Book-Keeping 
Engliah Branchee 

TAUGHT BY MAIL 

OlroQlftr tree. Stftte subject you wish to Btudy 

Bit&b. 1891. 45,000 students and graduate!. 

Th« lotematloDRl Corrfspondsote Sehooli. 

Box 94;! Semntoo, P*. 



$2.00 
Month 




§liAVIN6__ 



rat OHLY KIND THAT WILL TI10R0UGHLY 

SOFTEN WE BEARD-SOOTHE AND 

REFRESH THE FACE -AND MAKE 

SHAVING A POSITIVE LUXURY. 



Williams* Shaving Stick, 23 cts. 
Genuine Yankee Shaving Soap, 10 cts. 
Luxury Shaving Tablet, 23 cts. 
Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream {Toilet) Soap, 13 cts. 

Williams' Shaving Soap (Barbers'), 6 Round Calce% 
I Ib^ 40C. Exquisite also for toilet. Trial cake for .c. stamp. 

THE J. B. WILLIAMS CO., Glastonbury, Conn. 

London, 64 Great Russell St., W-C. Sydney, i6i Clarence St. 

Williams' Soaps sent by mail if your dealer 

does not supply you. 



Simplex Qtne Recorder. 

So named because it is simple in con- 
struction, simple in operation and simple 
of record. Saves maximum of time with 
minimum of labor. Registers by the push 
of a button — nothing more. One hundred 
men can i-egister in one minute on one Re- 
corder. Adapted to large or small con- 
cerns. No keys, checks, cards, tape or ink- 
ribbon. For simplicity, compactness, dur- 
ability and quick registration absolutely 
without rivals. 

Full description for the ashing. ASK NOW. 

Heywood Brothers & Wakefield Company, 

195 CANAL STREET, NEW YORK. 

N. B.—For prices, state number of your employes. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sendinK a sketch and description may 
quicltly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest ajrency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charee. in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, f3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN &Co.36'Broadwa,,New York 

Branch Office. (>2o F St., Washington, D. C. 



MAKE YOUR T SQUARES SELF FASTENING. 
Nickeled and polished atf achmentb. 
Complete, by mail, SI. Give full lenglh of blade. 



Finely finished self fastening T Squares, ail 

from S2 up, ShotI squares are sell laslining on long 



every Cool for every Use 

A complete list of all the Tools made 
for any and every purpose, all fully de- 
BCribed and accurately illustrated will 
be found in the 1898 edition of MONT- 
GOMERY & co.»s 

TOOL CATALOGUE. 

It contains 510 closely printed paees 
with index. Book is pocket size, E^ i 
iH Inches, with rounded edges and 
stitched covers Sent free by mall on 
receipt of 25 cen. 

MONTGOMERY & CO. 
105 Fulton Street, New York. 




-«^^MARINE MOTORS™ 
ARtGUARANTEED to ■ 

- GIVE SATISFACTION. ^Bl 



VRMLl INCMiTRUi 

vCASYaw SArCi 

OPERATION. 



USCblfBOATMFGCol, 

JOSEPH, MICH USA ^ 



© 1 899 SCIENTIFIC AMERICAN, INC. 



January 14, 1899.] 



^titntxiu ^mtxxtm. 
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Fovnded by Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

Industrial publishers. Booksellers & importers 
810 Walnut St., Philadelphia. Pa., U. S. A. 

cry Our New and Enlarged Catalogue of Practical and 
Scientijic Books^ 92 pages^ 8vo, a New Catalogue of Books on 
Steam, the Steam Engine, etc., and our other Catalogues, 
tlie whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any part of 
Vie world who uAU furnish its tvith his address. 




"f .YOU SHOOT A RIFJLE, 

istol or Snotqwn, youll make a Bull'i 



Pistol or Shotffun, , 

. Eye by sendine three 2c. stamps lor 

'the Ideal Hand-book ^'A,'* 126 images 

FREE. The latest Encyclupedia of 

Arms, Powders, Shot and Bullets. Men- 

tion Scientific AMERICAN. Address 

lljtiijLL. Mt?w. CO., New Haven, Conn.. U. S. A. 



^UREWATER 



The RALSTON STILL 






I placeduponyour kitchen raiMre 
I will simply thp family HberaDy 
I with sparkliaK distilled wster. 
I Most Sjcitinrific in con- 
I struccion. LHrfrefat trHRi'- 
I anteed capacity. HiKhest 
iRward at Omaha F.xpo- 
Isition. Endor»>ed bv Ral- 
Lston Health Club. 

Send postal for booklet "B" to 

The A. R. BAILEY MFC CO. 

64 Maiden Lane, N.Y. 



Queen Transits and Levels 



High Grade Instruments with the Latest Improvemenls. 
160 page Bn- ^-^^-^a.^^^_^.. 240 page Math- 
Klneenng I XUC ATTCdV I ematlcal Cata- 
Catalogueon I 1 IlE UUCCll I logue on ap- 
application. ki^^_^_^^^.^_^^ plication. 

Engineers- and Draftsmen's Supplies 



QUEEN 



ft CO 9'*'-*-*^°^^ and^^cientific 



Trousers hanKer. K. Skinner 

I'ruck, piano. P. W. Kayiior 

I'russ.T. O'Malley 

Tubes from metallic ingots, mechanism for mak- 
ing- i^- D- l>avis 

Tufting device, T. J. Gorman etai 

Typewriting machine. A. T. Brown 

Typewriting machine, K. J. Fisher (reissue) 

Typewriting machine, C. H. Shepard 

Umbrella, self opening or closing. E. Scherft 
et al 

Urine segregator, M. I^. Harris 

Valve, L. Aldricb 

Valve, N. McLeod 

Valve, blow off, T. M. Eynon 

Valve gear, engine, P. Parcells 

Valve operating mechanism, steam, h\ N. Bush- 
nell 

Valve, throttle. H. Brinkmaiin 

Valves of water cisterns, closing device for, K. 
Wangelin 

V aporizer, G. Gros 

Vegetable cutter leed mechanism, J K, Hote — 

Vehicle, J. Lindsey 

Vehicle cou pling. D. J. Sinclair 

Vehicles, electric propulsion of. h\ \V. Schneider 

Vehicles, liquid carbonic acid motive power for, 
E. G. Raasinier 

Wagon. C. W- rienim — 

Wagon box, diinipiiig. (i. (."askey. 

Wagon brake. J. Heller 

WHsher. See Nut lock washer. 

vvatch barrel, C. JVIoriet 

Watch hair spring ciillPt . C. Teske 

Water reservoir and cooler. B. Metcalf 

Wftter tower. C Dam id 

Water wh(»e!. S- I"'. Swjtnson 

Water whet^l. turbine. E. W. Cram — 

WHtering trough. aut,onmtic, T. E. Stevens 

Weiirht rpgi!*tpr. H. hnirbanks 

VVheel. See Spring wheel. Sprocket wheel. 
Water wheel. 

Wheel guard or fender, vehicle. E. Kelly 

Wheels. apparatuA for making vehicle, 1. Kakua 

Wheelbarrow, .1. K. Carpenter 

Wheeled chair, W.J. Streng 

Winding machine, cop, U. G.i Baker 

Windmill, G. P. Youraans » 

Window, M. Riley 

Window and fixture therefor, .1. H. Giesey 

Wire and slat fabric making machine. J. Bran- 
son 

Wire drawing machine, G. Scheel 

Wire stretcher. S. S. Sanders 

Wire stretcher. A. B. Thorn 

Wire swaging, heading, and bending machine. 
combined, 0. B. Baldwin 

Writing, device for use in, E. H. Lanier 

Yoke, neck. C. Cooper. 



617,130 
(;i(j,l);2 
610,958 



59 Fifth Ave.. New Yoric, 



Instrument Works. 

1010 Chestnut St.. Phila. 



Cbe Cypewriter excbange 




m Barclay St.. 

NEW YORK 
156 Adams St., 

CHICAGO 
38 Bromlleld St., 

BOSTON 
817 Wyandotte St., 

KANSAS CITY. MO. 
We will saveyou from 
10 to SflJ on Typewri- 
ters of all makes. 
CS*" Seiid far Catalogue 




National Typewriter Exchange, 



TYPEWRITERS 

HALF PRICE 

We will Bell yoa any typewriter 
made for oue half regular price, 
many for one quarter. Every ma 
chine guaranteed ill perfect order. 
TYPEWRITERS SOLD, RENTED, EX. 
CHaNURD. Sentanywhere with priv- 
ilege of examination. Send for Ill- 
ustrated catalogue- 

- • 214 USalleSt.. 



National Health Club 

FREE MEMBERSHIP FOR 30 DAYS. 

Advantages Gained. 

It will be the aim of this nlub to educate people bow to 
keep well, and how to treat all cbronic diseases by prao- 
tical common sense methods. Every wife and mother 
should be on the list. 

Health Appliances at Wholesale Prices. 

People are becomine educated in the use of many 
health appliances, such as Rubber iTOOds. Exercisers, 
Batteries, Massage Rollers, Vapor Batb Cabinets and 
many other devices. Now by getting these in large 
quantities the Secretary can obtain anything desired by 
members at wholesale prices. Send your address and 
stamp for copy of PHYSICAL MAN. Address 

S. A. DORLAND, Sec, Lock Box 1 73, Toledo, Ohio. 



cn.osi 

(ilt>,88S 

11,70T 

(ili,056 

(116,977 
(in.Olli 
617.214 
617,118 
617.160 
61ti,'Jo'J 

616.892 
616.8»(i 

616,995 
617.156 
617.126 
617.172 
617. Mi 
617 192 

617,019 
617.167 
616.897 
616.925 

617.116 
617.3111 
6l7X)3.'i 
617.228 
617.(161 
617,281 
616.9l5« 
617,286 



(117,101 
617,047 
617,278 
617,058 
617,071 
617,068 
617.186 
61"..916 

616.884 
6n.0o3 
617,18'.l 
617.132 

617.270 
617.1li9 
6 17 ,-225 



CAN I BECOME AN ELECTRICAL ENGINEER? 

For our Free, liandsomely illustrated bookentitled ''Can I Become an Electrical Engineer?)' 

Address THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. A. 

(Conducted under the auspices of "THZ Electrical Engineer"), 
Eadorsed by Eyery PrsmiDent Electrical Engineer. 



120-122 Liberty Street, New York, U. S. A. 



WE WILL DOUBLE YOUR SALARY 

if you will study at home in spare time. Courses in Blectrical, Mechanical, Civil and MinlnK Engineering, Mechan- 
ical Drawing and Machine Design, Architecture, etc. Cost, next to nothing. Best text books tree. Write for 
fre'> illustrated 100 p. 8. A. Circular. Sample pages of text books^ drawiug plate and booklet of letters from 
Btu\.3ntsall over the world. 

THg UNITED CORRESPONDENCE SCHOOLS, 156 Fifth Ave., New York. 



UCTHI PUCOVQ BADGES and PLATE8 

MtlAL bnCUKO OF AL.L. KIND8. 

A. WIEBKING, 603 Mildred Ave., Cbicaico. 



CnD CAI C One241ight dynamo, one-eighth horse 
run OHLC fan motor and one Burts' Solar (Com- 
pass with tripod complete. Geo. Wilson, Madelia. Minn. 



DYNAMO, 

from M to 1 I 



AND MOTOR CASTINGS 



from J^' to T horse power. Send for Catalogue. Book 
telling how to make ) " 
BUBikU COMPANY, 



tefling how to make a 2 light dynamo. 10 cents. THK 
-*- LYNN, MASS. ~ ■ " 



Box 8. A. 



TAL.KING MACHINES A SPECIALTY. 

ITfTjTjiLanterns Wanted SSM^H^'^i 

liilalliiSHARIACH & CO., DOS nib.rt St., rtdi.., f>. 



DIES AND DIE MAKING 

Written for shop and tool-room use. 96 Illustrations. 
Sent postpaid for$l. J.L. Lucas, 10 Puller St., Prov.. R.I. 




HANSON HYDRAULIC RAM. 

Brass delivery valve seat with leather 
washer. Superior air-sniff. Pumps at rate 
1 ft. head to 30 ft. elevation ; least head 2 
feet. Performs 100 per cent more duty than 
other rams. Prices reduced Cirv.ular free. 
F. B. Hanson, 176 Center St.. N. Y. 



UfCI I DRILLING 
iffCLL Machines 

Over70 sizes and styles, for drilling either deep or 
Bballow wells In any kind of soil fr rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple, and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAOIS BROS., Itbaca, N. T. 



DON'T LEAVE YOUR KEYS 



DESIGNS. 

Badge. Greenwood & Helmuth 29.Mfi 

Bicycle frame, J. L. Knoll 29,944, 29.945 

Bicycle saddle base, B. t". Wheeler 29.947 

Boot or shoe tip, W. W. Phillips 29,950 

Cabinet, kitchen. W. S. Wright 29,943 

Car body bolster, K. K. Goltra 29,93.") to 29.937 

Clamp member, Radford & Boyer 29,920. 29.921 

Clothes line post, G. W. & J. C.Sanborn 29,940 

Cream separator, H. S. Hunt 29,941 

Curtain, B. T. Burrowes 29.9.T.1, 2'.),954 

Egg (ester, D. M. Haight 29.942 

Kileor holder, paper, W.Todd 29,918 

Golf ball, G. A. Barnes 29,949 

Grate bar, 1). S. llichardsoci 29,924 to 29.928 

Heel counter, Morton & Lyons 29.9.51 

Hook, lacing, J.J. Tremble 29.919 

Horseshoe, H. Paar 29,938 

Hub, ball bearing, Stolies & Johnson 29 916 

Jig screens, frame for supporting ore or mineral 

washing. C. J. Hodge 29.929 to 29,934 

Lamp hod y, portiible, G. F. Hitzeiberger 29.939 

Paper border, wall, C. KufHy 29,955 

Paper, wall, C. Rufliy 29.956 

Penholder attachment, A.J. Miller ". 29.917 

Printing machine doctor blade, G. Udell 29,922 

Shirt waists, shield or protector for ladies', A. L. 

Stewart 29.952 

Thread guide, J. Brown 29,923 

Wheel, sprocket. J. T. fanning 29.948 



TRADE MARKS. 

Antidote to cocaineor any of its compounds, such 

us eucaiue, Volasem Company 32,31T 

Bicycles aud parts thereof, S. Dalsimer & Sons 32,33fi 

Bonbons, Walter M. Lowney Company 32,326 

Butter, W. S. Quiiiby Company 32.327 

Canned goods and olive oil, certain named. Moos 

ft Company 32,328 

Chili spice preparations. Uebbardt Chili Powder 

Company 32,329 

Cottou goods, muslin and similar, J. M. Moore 32.300 

Creosote phosphite, La Sociele Chimique dea 

Usines du Khone, anciennement Gilliard. P. 

Monet et Curtier 32,322 

Dry goods, certain named, Brion, Pate, Burke & 

Cie 32.30S 

Furniture polish, R. Geshicktier 32.331 

Lamps, arc. Standard Thermometer aud Electric 

Company 32.335 

Medical compound. Pheuique Chemical Company 32,321 
Medicinal compounds and articles, certain named. 

E. Wuuderlich .32.318 

Medicinal liquid for the lips, C. T. Kromer 32.M14 

Medicinal preparation for human use, J.C. Eno, 

Limited .32..315 

Medicinal preparations, Hance Brothers & White 32.320 

Metal polish, C. Katb 32.332 

Non-heat-conducting materials, certain named, 

W. B. Morgan 32,334 

Oatmeal, including rolled or ground oats. H-O 

(Hornby's Oatmeal) Company 32.325 

Oil, olive, G.Marchesini 32.330 

Keniedy for certain named diseases of the respir- 
atory organs, G. Mayo ,32.319 

Remedy for drunkenness or iuebriety, W. P. 

Lynch 32,316 

Ribbons. W.Openhyni ft Sons 32,310 

Sanitary lotions for toilet purposes, Sherwood & 

Switzer 32.314 

Snuff. August Beck & Company 32.323 

Soap, chip laundry, A. Conkling 32.323 

Telephones, transmitters. switchboards, and their 

appliances. Keystone Telephone Company 32.333 

Watch movements, watchcases. and watch parts. 

New England Watcb Company 32.312 

Watches. Elgin National Watch Company 32,311 



A Well Knovm Firm in Russian Poland desires to 
represent business houses, preferably dealers in Sewing 
Machines and similar branches. Would also undertake 
to act as agents for or sell on commission other current 
articles. First class references. Address, H. U. 3526, 
care of Rudolf Mosse, Hamburg, Germany. 



DORMAH'S 
VULCANIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from JlOto Jl.OOO. All Stamp and Stencil 
Tools and Supplies. Brass and Steei Dies 
for all purposes. Seals, Engraving and ,, 
Die Sinking of All kinds. Established 1860. 
Printing Pressea, with complete outfits, 
from $1 to 1100. fW" Send for Catalogues. 

THE J. F. W. DORMAN CO. 
121 E. Fayette St.. Baltimore. Md., U. S. 




WANTED. 



GENERAL AGENCY or control for Pac. Coast of 
patented articles. W. H. Menkex^o. San Francisco. 



One to 25 tons daily ca- 
pacity. Challoner's 
sons, Oshkosb, Wis 



I^UcHlN[ 



I or MACHINES. Corliss Engines, Brewers' 
11^ and Bottlers^ machinery. THE VILTER 
I UU MFG. CO., 899 Clinton Street, Milwaukee, Wis. 



Electrical ^^L^^Stl'^: Model Work. 

91. E. SANGER, 62 Cortlandt St., New York. 



TlinniyrC H*" send for Catalogue "M." 

TURBINES ^ir'ifinWS^.^.t%?A. 



T"p"wHeEL».KI0DELB«-EXPERlMENT»LV»0RK.lM«U.PII«O(l"ip 
Mn VELTIEstETC. litWtOI^K«TEI«IL»IOI«l 100 BUMtU «T W.». 



EXPORT TO CERMANY^ 

We desire to represent manufacturers of Tools for 
metal working. Lathe, Drills, Grinding and Polishing 
Machinery, also wrought iron Pipes and Fittings. Ad- 
dress letters, stating terms and particulars to Schonbacb 
ft Dietzmann, Leipzig-Eutritzsch, Germany. 



CAS .^'GASOLINE ENGINES 

WATER MOTORS 

BACK Ob WATE.R MOTOR CO . NEWARK N.J. U. 5 & 



I New Catechism ml Steam Engine 



For Engineers, Firemen, Mechanics and Ama- 
I teurs. 480 pages, 325 illustrations. Bound in green 
j silk cloth, size 6x89i, iH in* thick. Simple, thorough 
I and complete. Readily understood, and gives 
I instructions how to run all types of steam en- 
I gines. Price 12.00, postpaid. 

Theo. AunEL & Co., 63 Fifth Ave., New York. 




in the front door. Fasten 
them to the pocket or waist- 
band with a key chain secured 
by the Improved Wasb* 
borne Patent Fastener. 
Slips on easily, grips like grim 
death, don't tear the fabric, 
released instantly. By mail, 
25 cents. Catalogue of other 
novelties, free. 

AMERICAN RING CO. 
Box P, Waterbury, Conn. 



LW FIBER 

Manufactory Established 1761. 

LEAD PENCILS, COLORKD PENCILS, SLATE 
PEI^CILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN- 
GOLD, STATIONERS' RUBBER GOODS, RULERS. 
COLORS AND ARTISTS' MAl'EKIALS. 

78 Reade Street. ■ - - New York, N. Y 

Mannfactory Established 1761. 



GOLD, SILVER, NICKELXMETAL PLATING 




NEW QUICK PROCESS. MODERN 



METHODS. PROFITS IMMENSE. 
Vou can uositiTely make S5 to »13 a day, at home or traveling, doing Plating and 
selling Prof. Gray's Plating Outfits. Dynamos, etc. Uneqiialed for platinc 
watches, jewelryt tableware, bicycles, all metal goods. Heavy plate. War- 
ranted. No experience necessary. 

LET US START YOU IN BUSINESS. We do plating ourselves. Have experience. 
Manufacture the only practical outfits, including dynamos, tools, lathes and materials. All 
sizes complete. Ready for work when received. Guaranteed. 
WE TEACH YOU the art. furnish recipes, formulas and trade secrets FREE. Failure Impossible. 
THE ROYAL, OUR NEW DIPPING PROCESS. Quick. Easy. Latest metiiod. Goods dipped in 
melted metal, taken out Instantly with finest, most brilliant plate, ready to deliver. 1 hick plate every time. 
Guaranteed 5 to 10 years. A boy plates from 200 to 300 pieces tableware daily. No polish- 
iieTgi-indingor work necessary. TiIeMAND FOR PLATlSG IS ENORMOUS. Every mann- 
facturer, jeweler, storekeeper and business man has gouds to plate. Every family, hotel and res- 
taurant have goods plated instead of buying new. It's cheaper and better. You will not need to canvass. 
Our agents iiave all the work they can do. People bring it. You can hire boys cheap 
lating, the same as we, and solicitors to gather work for a sniall Per cent. 
_ onest and legitimate. Customers always delighted. WE ARE AM OLD 
ESTABLISHED FIRM. Been in business lor years Know what is required. Our 
customers have the benefit of our experience. WE ARE RESPONSIBLE 
and Guarantee Everythinjt. Reader, here is a chance of a lifetime to go in busi- 
ness for yourself. WE START YOU. Now is the time to make money. 
Samnie of tableware plated on our machine for two-cent stamp. „„„„ 

WRITE TO-DAY. Our New Plan, Testimonials, and Circulars FREE. 
Don't wait. Send us your address any way. Address „.„«..,»,. »,. m.m 

D. V. GRAY & CO., PLATING WORKS. 505 Elm St.. CINCINNATI. OHIO 



<,;ur iu£t:iiis nuv 

to do yonr pi; 

Repiatmg' isTio 
ESTABXISI 




PURE WATER 



■iB distilled water. Nothing but 
Idtstillation will eliminate both 
lorganic and inorganic Impurl- 
Itiea. An ordinary cuok stove Is 

■ all youneed with 

THE SANITARY STILL 

1 to give you plenty of pure, spark- 
lling water, eerated with steril- 
llzedalr. Free booklet. Our 910.00 

■ STILL has twice the capacity 
I of others. Write at once for 
] particulars. 

CMFRIQMPH CO., m No. Qreen Street. Ghicagft 



LABELS. 

Anglo-Jiaxon Brand Peaches." for canned goods. 

Catton, Bell & Company G.7&, 

Guarded Spring." for safety pins. Consolidated 

Safety Pin Company 6,761 

Hecla." for Portland cement. P. H. F'airlamb 

Company 6.7T0 

Helen's Wonder." for a collapsible bat box, S. 

Levy 6.763 

Iron-Brou," for soft carbonated drinks, Capera 

Bottl mg Company 6,767 

Irondale Spring Water." for bottles of mineral 

spring water, B. K.Curtis 6.768 

Old Virginia." for shoes. Fleishman. Morris & 

Company 6.762 

Perfection I.,iquid Food." for a preparation of 

milk, beef. etc.. W. J. Guernsey 6,766 

' The Great Eagle Pile Cure, for medicine. W. W. 

Reed 6.769 

Washed," for mutton suet or tallow, R. H. An- 
drews 6.764 



Bi9*?our*Routc 

the Best Line from 

Chicago, Peoria, Cleveland, Indianapolis, 

to all 

FLORIDA POINTS. 

CHOICE OF ROUTES 

from 
CINCINNATI or LOUISVILLE. 

I»" Write for Rates, Time, etc. 

E. 0. Mccormick, Pass. Traffic Mgr., Cincinnati, 0. 




POULTRY ROMANCE 
would make a ^xid title for our 3?8- 



good t 
TRY, 



page BOOK ON POULTRY, for It reads like 
a ropiauce. Telia all aboat batching and 
brooding cblebs; gives plaDS for poultTy 
haasiis; description and cuts of all leading 
^breeds of pure bred fowls and inctdentally 
aboutthe *'OtD RELIABLE'MMTRATOR. Iftc. gets a copy. 

RELIABLE INCB. & BROODER CO.. Box B 1 05, Quiocy.lll. 



Th*Wooderi 

■ ■ Prices? 

^M j^ Mh tnrerei 

HenjK 




PRINTS. 

' Fit Reform Clothing," for clotbin?, Saks & Com- 
pany 95 

' Fit Reform Garments," for clothing. Salts & Com- 

Eany 94 
e Elgin Shirt." forshirts. Cutters Crossette... 93 



A printed copy of the specification and drawing or 
any patent in the foregoing list, or any patent in print 
issued since 186.3. will he furnished from tills office for 
10 cents. In ordering please state the name and n u m ber 
of the patent desired, and remit to Munn & Co., 361 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going li.'.t, provided they are simple, at a cost of 940 esch. 
if compiicated the cost will be a little more. For full 
Instructions address Munn &. Co., 361 Broadway, New 
Tork. Otherforeignpatentsmajalaobeobtalned. 



Heat and mols- 
toreregnlatioc and ven- 
tilation, absolute- 
ly 
per- 
fect. 
A 
book 
about 
the 
Wooden 
Ben, and 
one about 

the Excelsior Incnbator, will be sent 
free to any one naming this paper. 

H. STAHL. QuiNcv, III. 




Inventions manufactured and placed on the 
market. BoxNailingMachlnes,$76; BoxTrim- 
mingMacbines,*60; Cash Railways (sample line 
complete) *o; Emery and Grindstone Dressers, 
, ^ «2. Write tor discounts and full particulars. 
THE E. A. BURGESS ESTATE, L. A. Holmes. 
Manager. New Haven. Cgnn., U. S. A. 



rwAMERICAN gT\ 
L'^TOOL CO.^ 

10MIIDaCROSW5TanElilllOI9 



$33.33 

DEUVERED 

E*ST OF THE 

mssisstppi 
ftOmches lorsq 
SEND FOR 
CATALOOUE 




FBIOBS 
S3,S0-$1250 




Scientific American. 



A FREE BOOK. 

How to get well and how to 
keep well, and look well. 90 
per cant, of Biokness can be 
avoided. OTJS cabinet is 
the OKIiT one with a Door, 
andean be folded into 6 in. 
Bpaoe. 

LOOK OUT! 

for fake alfaiis that pull 
over the head. Don't buy 
any cabinet before seeing: 
it. We send on approval. 
Others dare not. 

WE WANT LIVE AGENTSl 
10,000 Cabinets sold in past 
8 months by airents. Send 
thisad.andgretFBBE BOOK 

Roblnsoa Thermal Bath Co., 

7ia to 717 Jefferaon St.. TOLEDO. 0. 



jai0^^ ^ ^fc ^ .A — SendoayonraddTev 

\3 a Day Sure zi^^zt^iz 

■n^^^B * ab6olutel7 Bare; we' 

^1^ ^B^^ famish the Trork and teach you free ; you work tn 
the locality where you live. Bend ns your address and we will 
explain the business fully ;rememberwe ^oaranteeaclearprofii 
of $3 for everr day'a work , absolntely iture ; write at once. 
ELOYAL ■AHUFitTURIKG CU. Box IIS.* DETROIT, UGH> 




THE CYPHERS 

Incubator and Brooder 

The Only Practical System of Incubation. 
Moisture Self-Supplied and Regulation Ab- 
solute. Produces Strong, Healthy Stock. 

ODES FREIGHT PBBPAin. 

Send 10c. for fuUy lUustrat^d Catalovu* to the 

CYPHERS INCUBATOR CO. 
B*x Ml Warland, N, Y. 




© 1899 SCIENTIFIC AMERICAN, INC. 



3? 



^tuntxtu %mtxum. 



[January 14, 1899. 



OROUGHllHSPECTIONf 




AND 

INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PRDPERTV 

AND 

VOSS-OP-UTB 

AND 
IIUUIW 

TO-PERSONS 
CAUSEDBV 



SffiVlBOUm-KPLOSIOWS 



J-/I-AuxN-PiimiDmr 

Treas. 



'V-B-noHsm-VizPimiDiHr 



i 



A Happy New Year 

will be youFB to 
enjoy as you 
never bave be- 
fore, If you are 
the happy own- 
er of a 

WINTON 
MOTOR 
CARRIAGE 

We have more 
than doubled 
our facilities, 
but It will bene- 
I cessary to order 
e irly to secure 
delivery. Ours Is 
the bydro-car- 
hon sy&tem. Va- 
riable speed mo- 
tor. One-half cent per mtle. Write for information. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland, OMo. 




Price S1,000. No AgenU. 



Emery Grinds-Carborundum Cuts 

That is irhy Carborandam does so 
mncli Faster and Cleaner vrork. 

THE CARBORUNDUM CO.. NIAGARA FALLS, N. Y. 




" Perfection'* Tacht M attresses and Cushions. 

Every yachtsman knows wbat It Is to have wet bedding 
on a yaoht. " Perfection" Mattresses are moisture re- 
Btst.lDK, noD -absorbent, and vermin proof. We omke to 
order any size or shape of mattresses and cushions. 
Write for catalogue. Send measurements for estimates. 

MECHANICAL FABRIC CO., Providence, R. I.. U. S. A. 



FOR FIRE PROTECTION, 

wMck neuis Cheap Insurance, put in a 

CALDWELL 
TAW K «wi» TOWeW 

Bndoned by the leading Insuranoe Companies. 

W. E. Oaldwell Co., mfsfil*£l,"Kv: 



FREE to Manufactnrera. West Sbnre R. R. Shops 
(bi'ick buildings 75x300 feet) R. R. tracks rua into build- 
Ings^so sites on line of W. S. and C. & H. Railroads 
and Erie Canal. J. H. McCartney, J'rankfort, N. Y. 



WE HAVE FOR SALE 

ONE POWER PUMP 

BUILT BY THE 

WATERBURY FARREL FOUNDRY 
AND MACHINE CO. 

This pump 1 B built with separate valve chambers and 
lour sInKle-stroke cylinders, 5 In. in diametei- by 12 In. 
strok3, driven through gears designed to give the pump 
a normal speed of about fifty revolutions per minute, 
with a delivery of about 200 gallons per minute. The 
pump is capable of pumping against a pressure of 1000 
lbs. per square Inch. 

All the pressure parts are made of air furnace gun 
Iron, which have been used but little. 

The extra pans for the above Include :~ 
4 cylln dera complete. 

4 plungers and outside rods to connect same. 
2 cross beads and connecting rods complete. 
2 slides for cross heads. 
2 babbitted bearings for driving shaft. 
2 caps for main bearings, witb bolts and adjusting screws. 
1 four-branch discharge fitting, finished complete. 



1 



planed, not drilled. 



4 valve chambers complete. 
2 valve seat castings, finished. 
1 valve bonnet casting, rough. 

4 glands, finished (brass). 
1 gland, rough ( brass). 

1 3 Inch Pratt & Gadv valve. 

1 piece of shafting, 4 1&-16 In. diameter, with pinion at- 
tached. 
1 coupling for above. 

1 large gear, same pitch as above. 

We have also for sale an accumulator, formerly work- 
ing In connectioD with the above. - This accumulator 
has a plunger 12 In. In diameter by 12 ft. stroke. 

Included with the above are . 

2 special valves. 
2 safety valves. 

5 sets of cushioning springs. 

2 boiler iron supply tanks. & feet In diameter by 7 feet 

deep. 
Regulating attachment for working by-pass direct from 

the accumulator. 
Cast iron weights for Uie accumulator amount t^ 15 

tA»s; 104 pieces weighing 831 lbs. each, and 8 plecte 

welgnliig4)51t>s, each. 

MOTOR CARRIAGE DEPT., 
Pope Mfo. Co , Hartford, Conn. 



w 
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dURICwClCLCOUtFlTcM^BE' 
BEATEN FPU <WALITY OR PRICE aJ^ 




A First-Class 



FLY'S 

FOOT 

one ofthe thousands 
orintereslitig and 
instructive things 
which may bf 
examined by any 
one vvith this 
ok rose ope 



MICROSCOPE 



And Outfit for Work for 

$16.22 

A Reliable ScknUHc hutnimeiit 

Just the Thing for Winter Evenings 
as well as Summer Afternoons 

An inexhausiiblt: mine of amusement and 
inrormation for young and old. Ea<iy lo use. 
Perfect optical results. " One may ti&e the 
microscope a lifetime and never look at the 
same thing twice." 

Outfit consists of microscope as shown. 
twelve prepared ohjecis. such as fly's wing. 
foot of insect, etc . hook describing and illus- 
trating i,ooo common microscopic objects, 
glass slides, and covers for mounting objects 
forceps, etc. 

MIcnMCope*. all price*, up to SSOO.OO ^ 

BAUSCH & LOMB OPTICAL CO. 



Magnifies i8o diameters (33.400 times). 



Rochester, N. V.. 

NEW YORK CITY 




Kneading and Mixing Macliines 

Over 6200 In use. Over 300 varieties 
In 155 different industries. 

Patented in all countries. 
WERNER & 

PFLEIDERER 
Saginaiv* Mich. Build- 
ers of all kinds of Chemi- 
cal Machinery, also at 
Cannstatt, London, Vienna, 
Berlin, Paris and Moscow. 
Holiest International Awards 



it 



i TRADE MARK 

ECAMOll 



99 



AUTOMATIC 




Fine Instrument 



MICROTOME. 

An instmmeirt for cutting 
minute sections down to the 
ten-tbousandth of an inch. 
Cuts clean, quick and auto- 
matically by the touch of a 
lever. In use throughout 
the world. Manufactured by 

JOSEPH ZENTMAYER. 
2 1 1 So. nth St., Phlla., Pa. 
aking and Repairing. 



ENAMELETTE. 

A waterproof composition not affected by petroleum, 
kerosene, benzine, turpentine, linseed, cottonseed or 
castor oils, salt air, water or atmospheric influences. 
Unequaled for tanks, barrels, tunnels, machinery In 
damp places, hulls of vessels, cottages near the ocean, 
[ interior work and decoration. -In all colors. Samples 
by mail for 25 cents. 
THE AMERICAN PEGAMOID CO.. 348 B'way. New York. 



AUSTIN SEPARATOR 



Unequaled for 
DELIVERING DRY STEAM 
by eliminating moisture 
and condensation from 
Live Steam. 
Also KXTRACTING 
OIL, GREA8E, and 
other impurities from Ex> 
hanst Steam. 

Manufactured by 

AUSTIN SEPARATOR CO. 

27 Woodbridve Street West, Detroit, Mich. 



mm 

^^ir ha, 



AM I^P 



■%■■£ Hi <nf«uii>i«ouft»cus MKWEMVfiS 

Ri*»jMAiiiiocifnr"^^*"m 

^<!MflM:W.ll!llt.M.llllilf.V » 



THE CEIiEBRATED 

GRANGER BOOT 

The verv best heavy boottbat can be made, 
the product of 6fty years of boot making 
skill. Klrst class In every respect. Old fashion- 
ed bench work. French kip uppers, double, 
oak-tanned sole. Suitable for Prospectors 
and Engineers. Circulars free. 
m. A. SMITH & SON, Boot Makers 
for all uses. Dress, Riding and Hunting, 
26 & 27 North 13th St.. Philadelphia. 





and HTEREOPTICONS-all bims. all 
prices. VlEWM illaBtrating^all timely snb- 

ject»— latest War Scenes, etc. Fine thing for 

Church Entertainments and for illustrating sermons. 

Men with small capital make money giving Public 

£xhibiiiona. 256 page catalogue Free. 

McALLISTEU, Mr^. Optlelaa. 4» MiiaMU St., H* T. 




MIETZ & WEISS 

KEROSENE 

ENGINE. 

The most economical power 
known. Absolutely safe and 
reliable. Runs with common 
kerosene. Perfectly auto- 
matic. Patented 1^, U. S. 
and European countries. 

128-132 Mott St.. New York. 




Vou Can Build Cbi$ Cttdtnt 

wttb casttngB, outfit and InBtruction drawings. ThlB Is the best of practical 
mechanical training. This set for UH. P., (3.00', ^ R. P. I5.0a Send stamp 
for free illus. list No. 834 of tool bargains showing how you can save up to Mgt. 

the f ra$$e i^ompany, 21 marren Street, new Vork. 



TIME RECORDER 



The Rochester Card System 

keeps the record for a full ^reek on a 
small card. See Illustrated Editorial Sci. 
Ahsk., Dec. 24, 1898. 
WILLARO & FRICK MANUFACTURING CO. 

BOCHSSTBB, N, T. 



.AN.. , •./.:,/ '/N NO F|Rf,„ , - 

Charter gas Engine Company. 

BOX lAB. STEIRLIIMO, ILL. 



All varieties at lowest prices. Best Railroad 
Track and Wa«on or Stock Scales made. 
Also 1000 useful articles. Including Safes. 
Sewing Machines, Bicycles, Tools, etc. .Save 
Money. Lists Free. Cbicaqo Scale Co.. Chicago, 111. 




Comb, twist drill, 
thread pitch, cen- 
tre ana top drill 
gauge. 

Price, 
81.30 each. 
Gauge and 510 page catalog sent postpaid for (1.40 or 
catalog alone tor 25c. 

Montgomery & Co, 
105 Fulton Street, 



TOOL MAKERS, 
New York City. 



MABIM£&5TAVI6Im^Ry eh 



ffi 



<.R\M> U VI»II)S ( 
^. GAS-ENGINE & 
•* YACHT - 

Co. ' 



BRANCI 

iZEXCHAIlOE 

N^ORLEANS.LA' 



1045 

TIORSE POWER 

2-3- CYLINDER 



Power? Power? Power! 

RACINB QAS AND QASOLINB ENQINBS. 



LOeHL ENGINE AOEHTS WANTED 

Racine Steam and Vapor 

Launches. Racine Row and 

Ball Boats. Send stamps for 

Catalogue. Specify one wanted. 

CAKSE BROS. CO., 
64-66 Wabash Ave., Chicago. 
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rbiB beats Wind, Steam, or Horse 

Power. We oiler the 
WEBSTER 2^ acluaJ horse power 

GAS ENGINE 

Cor 9130* lesEilOf discount for cash. 
Built on Interchaneeable plan. Built 
of best material. MadeiDlotsnf 100 
tberetore we can coake the price. Box- 
ed for shinment, weifrtat vtJO pound& 
^ Made for Gas or Gasoline. Also Horl- 
^ zuntal Engines, 4 to 30 horse power. 

|^~ Write for Special Catalogue. 

WEBSTER MFG. CO.. 1074 We$t 16th St. CHICAGO 
Eastern Branch. 38-D Dey Street, New York City. 

6AS and BASOLIME 
ENGINES. 

Using Natural Gas, 
( 'oal Oas. Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to M H. P., actual. 

Ghis Knglne Co. 

21 W. Washington Sc 
Springfleld, O. 

SECTORLESS WIMSHURST MACHINE. 

—This article Rives directions for making. 4 illustra- 
tions. SCIENTIFIC American Supplement 11;|1. 
Price 10 c^its. For sale by Munn & Co. and all news- 
dealers. Bend for new catalORue. 




A WONDER IN WHEELS 

Bicyclists who desire safety under all conditions, who are fond of coast- 
ing, but like to have their machine under complete control in every 
emergency, should try the 



ECLIPSE BICYCLE 



with Morrow Automatic 
COASTER AND BRAKE 

The rear sprocket has an Antomstlc Clntch which is thrown out of gear 
by holding pedals btill. Tou Coast with feet on pedals. Back pressure 
npon them instantly applies brake, forward pressure as quickly releases 
It. Slmplet Safe* Sore* Write at once for particulars and prices to 

ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N.Y. 




HinH 6RADE FOOT POWER LATHES 

1 1 1 Ml I W. P. DATIS, KOCHESTEK, N. Y. 



Practical and Reliable IWotor Carriaget 

Two. Four and Six Passenger " ~ 

Pleasure Carriages, Doctors' 
Carriages, Business and De- 
livery Wagons. No trouble, 
no vibration. Strong 
Power. Will go 
any distance 
over any road .^ 
at any speed. *" 
Easily managed 
durable and 
convenient. 
Our 1899 design 
will be ttaaj, 
attic. J««itH7 
1st. ttyoawttni" 
a IjtotgrCarriage for spring delivery, get your order in 
now. f3irSendtencent8 for our beautiJuUy illustrated and 
descriptive catalogue. 
THE HAYNES-APPERSON CO., Kokomo. Ind., U. S. A. 




ICribnne « Dicvcks 



S30.0fl and Upward. 




" THE BEST IN THE WORLD. 

• ' _. 

• • t^" Handsome illustrated catalogue describing our . . 

full line of twenty-three models mailed free. 

I Cbe Bldck Itlfd. €0., Crie, Pa. ; 



Calcium Kind 

Camp — ^ 

BURNS ACETYLENE GAS. 

No on, wick. Dirt or Smoke. 

Get the Best. Price S3.S0 

AgenU wanted in every tovm. 
CALCIUM KING LAMP CO., 

Waterbury, Conn. 
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American-Hunnlngs" 
TELEPHONES. 

Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over *200>000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
sinirle line or metallic circuit and n umb er of 
telephones to be used on one line. GlfSenA 
for catiUogue "S. AJ'' 
AHHUUK B CdflK T» BWnF en. 

r73 $butn uanai M., cnieagtf. n>. 



Buy Telephones 



THAT ARE GOOD-NOT "CHEAP THINGS. 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Out guaran- 
tee and Instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
excluaivay in the United States. 





The Most Reliable General Telephone 
Apparatus Manufacturers In the World. 
THE VICTOR EXPRESS . 

METAIililC SWITCHBOARD 



Contains many points of merit long sought 
by the independent field and not contain- 
ed In the best Bell products. Invisible 



wlrinf;. Fewness, strenf^tb and simplicity 
of parts. Compactness, ease and rapidity 
of operation, durability and economy of 
maintenance. The Ideal Metallic Circuit 
equally adapted to common return, ground 
circuit, and tool line work without any 
chance of wiring Send for our 99 catalufi. 

- The Victor Telephone Tttftr. Co„ 

166 to 174 Sooth Clinton Street, Chicago. 
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"AN INTRUDER" 

__^^^^_^—^^„. ■w^fl think a 

long w! 
if be knows 
i tiiere is a 

. SMITH & WESSON 
i Revolver in the house. 

Afl caUbers; long or short barreL 
ly Wrttt for Deacriptlve CataUnjae. 

SMITH & WESSON, 
14 Stockbrldge St., Springfield, Mast. 





HOISTING ENGINES 

operating on GASOLINE. 
iflSTILLATEorCRUnK 

Ol L. Both Fnctirn and 

Geared Hoist, from K) to 50 , 

H. P., for I>liiie«. Quar- ; 

■•i<>F*, Docks, etc. Great 

Savine over steaoL especially 

where wood, coal o? water i 

are scarce Send for catkfofc 

Guaranteed fully. State size 

wanted. Address AV«n»er 

Gati and GnNollne Eii- 

sine Co., 40! S. W. Boulevard Kansas City, Mo. 




6E0.H.6ERE YACHT^^LAUNCH WORKS. 

Fl N E CA.iM -u«ps'l*a«.fiBAMP«A?»»J!l«'^ 
OKM LAUNCHES! 

MONITOn eASOLINE VAPOF ENAINlS 




THt ViERV 
BEST 
FOR TOOLS, SAWS ETC. 

Wt! JESSOt^ & SONS L'9 91 JOHN ST NEW YORK 



PRINTING INKS 

Tbe BciENTiFic AMERICAN Is printed with CTHAS. 
BNEU JOHNSON * CO.'g INK, Tenth WO Lombud 
8U„ PbUadelpbIa, ODd 47 Row SC opp. Diubs. M*« ToHt 
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